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Car The car department competition, which 
D closed on February 15, brought in a num- 
agactmens ber of splendid articles on different phases 
Competition of the car department work. These have 


been prepared for publication and will be 


judges within the next week or two. 


submitted to the 
We hope that we will 
winners in the April issue. A 
indicates that this competition 
has been one of the most successful which have ever been held 
in either the Railway Age Gazette 


be able to announce the prize 
survey of the various articles 
Shop Section or the Amer- 
and we take this opportunity of thanking those 
who participated for their and 


ican Engineer, 


assistance co-operation. 


Criticism is heard each year because of 
the delay of printing and putting the 
various committees in the 
members of the Master 
Builders’ Associations. It is 
naturally impossible for a member to present a satisfactory 
discussion on a committee report which he has had no op- 
portunity to digest, but 
either the 
the circular 


Answer 


Circulars From MEF 
reports ot the 


hands of the 
Master Car 


Committees 


Mechanics’ and 


has no 
committee, if he 
information to lay 
his desk or on the desk of 


member 
secretary or the 


such a right to 


criticise permits 
requesting unanswered on 
some of his subordinates for 
[It is as much your duty 
circulars as it is to pay your 
and if 


weeks and in some cases, months. 


to answer these 


dues to these 
appreciate this 
fact the criticism of late reports and of incomplete discus- 
sions would Master Car 


issued twenty-five 


associations, more members would 


cease. The Builders’ Association 


has already circular letters this year, more 


than half of which require an answer. of these 


Master Mechanics’ 


How many 


or of the five or six circulars from the 


Association still remain unanswered by you or your office? 


, The latest design of locomotive stoker, 

The Gee : : : ; 
E which was developed on the Pennsylvania 

Locomotive ree a : : : 
Railroad at Altoona, is now undergoing se- 
Stoker vere service tests which, so far, indicate 

that it will be a success. It has already successfully fired 
least fifty trips of a large locomotive, doing 100 per cent. of 


This stoker 
engineer's 


the firing. 
mechanical 


was designed by N. E. 


office at 


Gee, of the 
Altoona, is of the overfeed, 
means of intermittent 
steam blast used in connection with movable wings for con- 
trolling the direction inside the This stoker fulfills 
all of the conditions laid down by the committee of the Master 
Mechanics’ Association and does not in any interfere with 
the ordinary firedoor. The arrangement is simple and the 
are very few in The construction in- 
features which have proved successful on other designs 
differing essentially 


scatter type, and distributes the coal by 


firebox. 
way 


moving parts number. 


cludes 
while from any previous arrangement. 
conveyor and source of power are the same as 


have been successful on the Crawford stoker 


The crusher, 
, and the distribu- 
ting system is a simplification of the arrangement successfully 
used on the Hanna stoker. While, as built at present, no ar- 
rangement is made for an automatic distribution, such as can 
be obtained with the Hanna design, it is evident that this can 
be easily included in later stokers if it seems desirable. 


Mechanical Judging from the number of minor me- 
Desertment chanical officers who resign or are “as- 
A signed to other duties,” on some railroads, 
ppointments 


it would almost seem that there is a prece- 
dent against keeping a man in one position for more than a 
few months. This is a phase of the organization question 
which in many cases should receive more attention. It is fre- 
quently difficult to make a suitable selection in filling a vacancy, 
but when the same position has to be filled several times in a 
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single year because the men selected do not give satisfaction, 
it is time the officer who makes the choice, or some one above 
him, began investigating his capability of making such selections. 
Very few men can take a position as foreman or master me- 
chanic and become familiar in a few days or weeks with the 
conditions obtaining, and in no case should it be required. It 
is unreasonable to expect that a paragon can be obtained to 
fill every position, and the appointing of average men and ex- 
pecting them to do supernatural things is responsible for a 
great many “resignations.” The superintendent of motive 
power in selecting master mechanics, and the master mechanic 
in selecting foremen, can’ get excellent results from the care- 
fully selected average man if, instead of leaving him, after the 
appointment is made, to sink or swim by himself, they keep 
in personal touch with him, encouraging him to ask for help 
in solving his problems and letting him see that he is an im- 
portant part of the railroad’s machinery. No organization can 
be perfected while the members are being continually changed, 
and this changing works against general 
efficiency. 


very decidedly 


It would be difficult to estimate the pro- 
portion of M. C. B. repair cards that are 
Interchange improperly made out and the time lost in 
Rules making the necessary corrections, but 
every car department officer will agree that it is much too 
large. This is largely the fault of the men who have to make 
the repairs and make out the cards, but it can scarcely be 
doubted that by adopting some educational method the greater 
part of the errors could be overcome. The rules of inter- 
change are not easily grasped by a beginner, and if they are 
not carefully and thoroughly studied till a good working knowl- 
edge of them is obtained, there is little likelihood of their 
being mastered later, as the changes made from time to time 
require much study, from the experienced car .man. 
Sending a copy of the rules to each man concerned, whether 
a letter calling attention to the changes made accompanies it or 
not, is no help to the average man in solving the difficult prob- 
lems that arise, and some method of instruction should be de- 
veloped which will be commensurate with the importance of 
the subject. Elsewhere in this issue a solution of this problem 
is suggested in an article on The Instruction of Car Men 
on Interchange Rules. The establishing of a system of writ- 
ten examinations may not be the required remedy, but there 
is food for much thought in the suggestion. 


Car Men and 


even 


As might be expected in a field which 
is as new and is developing as rapidly 
Locomotives as the design of electric locomotives, 
there is far from a general agreement 

on even the more essential principles. Service records are 
the final court of appeal for any design of railway equipment 
and naturally the decision is long delayed. Not for many 
years and possibly never will a conclusive decision be ob- 
tained on the comparative merits of direct current or alter- 
nating current operation and other features, such as driving 
through gearing or through rods, the type of control apparatus or 
the proper voltage, will probably be subjects of active dis- 
cussion for years to come. One of the French railways, the 
Chemin de Fer du Midi (Southern), has completed plans for 
the electrification of a large part of its lines and in under- 
taking this work has naturally desired to determine on the 
most satisfactory design of locomotive. It therefore pre- 
sented to the various builders a specification which included 
only such requirements as weight limits, draw bar pull and 
temperature together with clearance and curvature in- 
formation. In response to this, it received six proposed 
designs from as many builders and has extended to them 


Electric 


rise, 
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the privilege of building a machine from the designs sug- 
gested, with the understanding that if it satisfactorily ful- 
fills the conditions on an actual trial it will be accepted. 
So far three distinct designs have successfully passed the 
trials and are now in operation on the short sections already 
electrified. Of at least one of these, duplicates have been 
ordered. The other locomotives are to be given trials as 
rapidly as possible. Of the three accepted, each is dis- 
tinctly different from the others in its principle of operation 
as well as in minor details. The fact that each fulfills the 
conditions indicates the wide possibilities and the active 
state of the art as it now exists. One of the locomotives was 
built by the French Westinghouse Company and has two 
600 horse power motors geared to jack shafts which in turn 
drive the locomotive through a yoke and side rods. Another, 
from the Thomson-Houston Company, has two slow speed 
600 horse power motors and drives through main rods to jack 
shafts which in turn are connected to the drivers by side 
rods. The third, from Jeumont, has three 500 horse power 
motors each geared directly to one of the drivers which in 
this case are not connected by side rods. In the latter case 
the electric control arrangement is such as to form an anti- 
slipping device which insures that each of the drivers will be 
revolved at the same speed as the others. The features of 
the design of the other three locomotives have not yet been 
made public. 


An improvement toward economy can sel- 
dom be made without a knowledge of the 
conditions, and this knowledge is usually 
dependent on accurately maintained rec- 
Criticism is often heard of the large increase in clerical 
force required in connection with the introduction of any of the 
successful methods of production improvement that are grouped 
under the term, “scientific management.” The fact is that the 
benefits of any of these systems and the decision as to the 
changes that shall be made are always dependent on a knowledge 
of details which are only procurable through elaborate records. 
This multiplicity of systematized information, combined with a 
knowledge of how to use it, is the fountain head in which the 
benefits have their source. In most railway shops as few records 
are maintained as possible, and the consequence is that a method, 
design or organization has to be glaringly inefficient’ before a 
correction can be made. In cases where systematic records have 
been maintained on a few features, the results, almost without 
exception, are beneficial, and there is little doubt but that a 
saving in the clerical pay roll is, in many cases, very costly. Any 
master mechanic or other motive power official reading Mr. 
Heckman’s article in this issue cannot help but realize in how 
much better a position he would be to make recommendations 
or changes if he had the information available that is given 
by the forms presented. It must be admitted that it is easily 
possible to expend considerable money for records which are 
not worth while, and care must be used in deciding which 
information should be tabulated. It is better, however, to keep 
too many records than too few, provided the knowledge is at 
hand as how to use them to advantage. 


Making 
Improvements in 
Operation 


ords. 


A locomotive cab as ordinarily arranged 


Vestibule : : 

. z is anything but a comfortable place when 

secant the locomotive is in operation during cold 
Cabs weather, which, in the northern part of 


the country, exists for a greater part of the time during five 
months of the year. That the locomotive crew is entitled to 
as comfortable surroundings as conditions will permit is un- 
deniable and the Canadian Pacific proposes to have the engine 
crews on their passenger trains, at least, protected from cold 
and wind. While this line traverses a country where the win- 
ter weather is more severe and prolonged than most others, 
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there are sections in this country, particularly on some of the 
western lines, where something better than the inefficient can- 
vas cab curtains would seem to be justified. The vestibule cab 
of the Canadian Pacific is entirely enclosed and will evidently 
be as comfortable during very cold weather as the ordinary 
cab in the month of May. By the application of a coal pusher 
on the tender there is no necessity for the fireman to go back 
into the coal space, nor will the coal gates have to be opened. 
The arrangement of the sealed connection between the engine 
and the tender has been very ingeniously worked out with but 
little complication. While designing the tender for use in con- 
nection with the vestibule cab, a distinct advance was made by 
arranging the tank and underframe as one unit, practically 
doing away with the latter. The interior of the tank is so 
braced and stiffened as to be self-supporting and is carried by 
a single box-girder type center sill. In addition to the reduc- 
tion of weight, this has proved to be a safety arrangement for 
the crew, since in the case of a severe collision the tank can- 
not move on the underframe, and thus is not forced into the 
cab. One of the photographs given by Mr. Winterrowd in his 
discussion of this design, shows a tender which had been in 
a severe collision, and it is evident that, in addition to the 
greater safety to the crew, there could not be a better place, 
from the standpoint of cost of repairs, for the shock to be 
absorbed. 


So far as the records show there is not a 


Water : ; ; , ~ 
Tub locomotive boiler with a water tube fire- 
ube . eae ° , ‘ ° 
box of any description in operation in this 
Fireboxes 


country, although both in England and on 
the continent boilers, having fireboxes either partially or wholly 
constructed of water tubes, have been in successful service for 
several years. At a meeting of the Western Railway Club in No- 
vember, 1895, William Forsyth, then mechanical engineer of 
the Chicago, Burlington & Quincy, suggested such an arrange- 
ment and presented a sketch to illustrate his ideas, which con- 
sisted of practically a Yarrow type water tube boiler arranged 
to take the place of the 
boiler. 


firebox of an ordinary locomotive 
number of arrangements incorpo- 
rating this idea have been suggested, although apparently none 
of them have appealed with sufficient force to get 
actual service. 


Since that time a 
a trial in 
In these times when boiler capacity is the thing 
most desired on locomotives, it would seem that some type of a 
water tube firebox would be worthy of at least a trial. With 
the example of what can be accomplished in the shape of ca- 
pacity per unit of weight by water tube boilers in stationary 
practice and in marine service it would appear to be a field 
well worth developing. It will probably be admitted that the 
most valuable heating surface in a locomotive is in the arch 
tubes and suggestions have been made that an increase in the 
number of arch tubes would be advisable. While there is a 
limit to the number of arch tubes, as at present located, that 
can be applied in a firebox, there is no reason why a similar 
effect cannot be obtained by tubes arranged in a somewhat 
different location, and such a firebox has been suggested by 
S. S. Regal, and drawings were published on page 136 of the 
1906 volume of this journal. On the London and South West- 
ern Railway a number of locomotives with water tubes extend- 
ing diagonally upward and across between the side sheets have 
been in successful oneration for a number of years. Both of 
these constructions, however, can be considered as fireboxes 
with water tubes as distinguished from a water tube firebox, 
the essential difference being that there is practically no re- 
duction in the number of staybolts in the former case, while 
in the latter the staybolts are almost entirely eliminated. Of 
the latter type the Jacobs-Shupert firebox can be considered as 
a compromise between the truly water tube design and the 
usual arrangement. The next step is illustrated by the McClel- 
lan boiler, which was shown in the January, 1911, issue of 
this journal. This design forms the water legs of a series of 
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flattened tubes and does not require the use of staybolts, ex- 
cept in the throat sheet and back head, but still retains the 
mud ring, having a large size opening which gives communica- 
tion between the bottom of the different tubes. The complete 
water tube firebox, however, is found in the Brotan type, and it 
is this design that has proved so successful on several of the 
continental railways. This boiler completely eliminates the 
staybolts. It was fully illustrated in the December, 1910, issue 
of this journal. Experiments made with the utmost care on 
a Russian railway showed a fuel economy of over 14 per cent. 
for these boilers and the report of three years’ service, which 
is given in this issue, indicates that the maintenance troubles 
have not proved at all serious. In fact, the Brotan firebox 
has been made standard on some of the Russian railways and 
is rapidly coming in favor in other countries. The superheater 
has shown us how a coal saving device can be effectively used 
as a capacity increaser. The water tube firebox would appear 
to offer a similar opportunity. 


One of the ways in which the cost of 


Standard : ea 

Reet repairs to freight cars could be very 
reignt materially reduced would be the adop- 
Cars 


tion of a standard design for each of 
the more generally used types of car. Efforts leading to 
the adoption of standard general dimensions are being made 
by the American Railway Association. The standardization 
of various parts subject to wear or frequent renewal has 
been the work of the Master Car Builders’ Association for 
many years. While there have also been spasmodic efforts 
to arouse interest in complete standard cars at various times 
practically nothing tangible has been accomplished. Some 
of the larger roads have more or less standardized their own 
cars and, in some instances, have succeeded in having the 
same designs adopted by controlled or leased lines. If it 
is a paying proposition for a large road which transports 
practically every conceivable commodity and operates under 
all the different conditions as to grades, curvature, sidings, 
etc., to do this, why would it not be even more profitable for 
all of the roads to agree on the standard design so far as 
the essential parts of the car are concerned? In a paper 
before the New England Railroad Club, Chas. A. Lindstrom, 
chief engineer of the Pressed Steel Car Company, states 
that at the present time every railway seems to be a law 
within itself, no matter what the size of the road, and ap- 
parently very little if any notice is taken of designs of cars 
already in successful operation by other roads which could 
be duplicated at less cost than new designs. He states that 
it seems to be the main object to get out something new 
regardless of its intrinsic value. Sometimes the designs 
may be as good as those in existence, sometimes they may 
contain some minor improvements of more or less’ value, 
but they frequently contain defects which give trouble in 
operation and on the whole there was no necessity for their 
creation. He points out the fact that new designs of cars 
cost a great deal in the way of drawings, dies, templates, 
etc., which must be paid for by someone, generally the cus- 
tomer. The creation of a new design for the mere purpose 
of getting up something different should be discouraged. 
For railways owning comparatively few cars the original 
cost and the cost of repairs would be greatly reduced if 
they would adopt as their own, the standards used by the 
larger roads with which they have traffic connections. As 
Mr. Lindstrom truly states, it is difficult to understand the 
necessity for different designs of cars for roads having the 
same class of freight to carry. Cars belonging to two dif- 
ferent roads are frequently loaded at the same mines, hauled 
by the same locomotives and unloaded at the same wharf 
or factory, and yet an examination of the cars will show that 
while they are of the same carrying capacity and have the- 
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same general dimensions they differ radically in general con- 
struction and details. Both may be equally good and serv- 
iceable and if so there is no difference between them and 
one would answer the purpose. On the other hand if both 
designs possess meritorious features over each other, they 
could readily be joined together in one design with a result 
that would be greatly to the common good. It is suggested 
that an engineering board should be created to prepare the 
designs for all cars used in interstate commerce and that 
no new designs of cars or details should be allowed to be 
used until approved by it. Such a board could be created 
by the roads now forming the Master Car Builders’ Asso- 
ciation or the American Railway Association. Although the 
efforts toward standard cars which were made in 1896 and 
the few following years, by the Master Car Builders’ Asso- 
ciation met with no success, it would seem as if the condi- 
tions were now more propitious and another effort might 
be successful. The enormous 
and if it is merely personal prejudice which is standing in 


cost of car maintenance is 
the way of a movement which is sure to greatly reduce this 
cost, prompt action should be taken. 


There has never been a logical basis on 
which the ability of two lathes to do the 
work for which they were designed could 


Basis for 
Comparing 
Machine Tools 


edge of their general features. 


be determined and compared from a knowl- 
When two machines of the same 
size which have the same number of speeds and feeds, the same 
built, 
some 


convenient arrangement and appeared to be equally well 
are available, it has generally been a matter of price or 
similar consideration that has determined the selection. It may 
be, and frequently is, possible that one of these machines will do 
25 per cent. more work of the kind on which it is to be used 
than the other, and is worth decidedly more to the purchaser. 
This, of course, is well known to the men whose duty it is to 
select machine tools, but they have never had an opportunity 
of proving which is the better except by actually making a prac- 
tical trial or test. These men will undoubtedly be grateful to 
Mr. Pomeroy for the methods he has developed which will per- 
mit an accurate knowledge to be obtained of the ability of the 
different machines to do the work desired with simply a knowl- 
edge of two or three of the main characteristics. This method 
is fully explained, and examples of its use are given on page 133 
of this issue. The number of pounds torque at a one-foot radius 
that can be obtained at each spindle speed provided in the ma- 
chine is the basis adopted. This, taken in connection with for- 
mulas developed by Dr. Nicolson in his extensive research, will 
show just how large a cut can be taken at any radius at each 
of the spindle speeds provided in the machine. 
determines the amount of metal to be removed per minute which, 
in many cases, is the controlling feature. actual 24 in. 
lathes that are now on the market, and which are generally con- 


This, of course, 
Two 


sidered as being equally good, are used as examples of the value 
of the method, and one is shown to be very decidedly better 
than the other. Although the examples selected are lathes, the 
same procedure will apply to either horizontal or vertical boring 
mills. 


NEW BOOKS 


Second Edition. By Walter Loring 
Pub- 


Price $2.50. 


Economics of Railroad Construction, 
Webb, C.E. Bound in cloth. Illustrated, 332 pages, 5 in. x 8 in. 
lished by John Wiley & Sons, 43 E. 19 street, New York. 

The scope of this book, which was first brought out six years 

ago, is well explained by its title. It includes seventeen chap- 

ters covering such matters as organization, capitalization, valu- 
ation, and volume of traffic in the first part, operating ex- 
penses, motive power, car construction, track economics, train 


resistance in part two, and physical elements of a railway in 
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part three. The book is written from the standpoint of the 
constructing or operating engineer and deals briefly with prin- 
ciples and their practical application. The present edition has 


been thoroughly revised and the chapters on operating ex- 


penses, distance. curvature and grade have been practically 
rewritten 
Diary of a Roundhouse Foreman, By T. S. Reilly. Bound in cloth. 158 


pages. 5 in. x 7 in. Published by the Norman W. Henley Company, 


132 Nassau street, New York. Price, $1.00. 

The book is published in the form of a diary and gives in 
colloquial form the experiences and trials of the engine house 
foreman. The hero of the story is a young college graduate who 
is serving his apprenticeship and has endeavored to push his 
way to the top. Many suggestions are given for the diplomatic 
handling of men. 


The Electron Theory of By E. H. Williams. 

from the Engineering Experiment Station of the University of Illinois. 
paper. Illustrated. 66 
the University of Illinois, W. F. 
Station, Urbana, Ill. 


Vagnetism, sulletin No. 62 


Published by 
M. Goss, Director of the Engineering 


Bound in pages, 6 in. x 9 in, 


Experiment Copies free. 

In the study of physical phenomena, various theories have been 
advanced from time to time as to the nature of magnetism. The 
most interesting and important of these is the electron theory 
and in this bulletin the experimental evidence leading to the de- 
velopment of the theory is traced, its present status defined and 
certain phenomena which it fails satisfactorily to explain in its 
present form are pointed out. 


VWachine Design—Hoists, De 
in cloth, 364 pages, 6 in. x 9 in., 336 illustrations. 


W. D. Hess. M.F. Bound 


Published by J. B. 


ricks, Cranes. By 


Lippincott Company, Philadelphia. Price $5.00. 

While this book is intended principally as an aid in the work of 
machine design instruction in technical schools and colleges, it 
will also prove useful in drawing rooms where a general field 
of machine design is covered. The problems presented by the 
author have been selected with this in view, rather than that of 
appealing to the specialist in crane design. As may be judged 
from its size the work is most complete. 
chapters and each of the various types of cranes is discussed sep- 
arately. The book is profusely illustrated and gives photographs 
or drawings of the latest developments in this field. Many of 
the formulas are also shown in diagrammatic form, and tables 


In discussing the theory, practical 


There are eighteen 


for constants are numerous, 
examples are given in each case and the complete evolution of 
the formulas make it possible for the designer to accurately judge 
their application to his problem. 


Master Car Builders’ Proceedings of the 1912 Convention. 
Illustrated. pages, 6 in. x 9 in. Published by 
the Master Car Builders’ Association, Jos. W. Taylor, secretary, 390 


Price $7.50. 


Association. 
Bound in cloth, 983 


Old Colony building, Chicago. 
Each year the progress in the design and operation of freight 
and passenger cars is focused by the activities of the Master 
Car Builders’ Association at its annual convention. While the 
same length of time is devoted to this work as in years past the 
better organization, the improved quality of the committee re- 
ports and the enforcement of sensible rules for the discussions 
at the meetings has made it possible to decidedly increase the 
amount of work accomplished at each succeeding convention. 
At the 1912 convention there were twenty-three committee re- 
ports presented, discussed and acted on. Some of these, of 
course, were perfunctory, but others were subject to the closest 
scrutiny and extended discussion. The fact that the printed vol- 
ume of proceedings contains nearly one thousand pages in addi- 
tion to ninety-one double page plates of standards and recom- 
mended practice, is an index of the work accomplished last year- 
The volume contains the complete verbatim account of the dis- 
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cussion which followed the report of each committee, and in 
addition there is given a list of the membership with the dates on 
which they joined and the number of cars represented by each. 
A copy of the constitution and by-laws, a list giving the names 
of the members of the committees to report at the 1913 conven- 
tion, together with the results of the voting by letter ballot on 
the various subjects ordered to be so submitted at the previous 


convention, are also included. 


Hand B of Railroad Expenses. By J. 
Book Company, New York. 


McGraw-Hill 
binding 555 


Shirley Eaton. 


Flexible leather pages. 


7% in. x 5 in. Price, $3. 

Mr. Eaton’s book on Railroad Operations—How to Know Them 
was for a good many years a standard book on railroad oper- 
ating expenses as given in the annual reports made by the com- 
panies to their stockholders. the Interstate 
put uniform for 
operating expenses and for other accounts of railroads, a good 


Since Commerce 


Commission has into effect its classification 
many changes have been made by some roads in their system of 
accounts, and Mr. Eaton’s earlier book became to a certain ex- 
tent obsolete. In the included Mr. Eaton's 
exposition of the various items under operating expenses, and 


also the text of the 


present book is 
Interstate Commerce Commission's classi- 
fication of operating expenses, income account, balance sheet, 
etc. Under operating expenses the full text of the commis- 
sion’s classification and instructions is given, and there are in- 
this text which the 
issued as supplements to its original orders. 


corporated in revisions commission has 
One hundred and 
fifty-two pages of the book are devoted to an index which is 
very complete. Mr. Eaton says that all existing indexes of ex- 
penses have been freely drawn on and acknowledges especially 
his indebtedness to the index in use on the New York Central 
& Hudson River. 

There 


has been a very distinct need, ever since the Interstate Com- 


The greatest importance of this book lies in this index. 


merce Commission promulgated its classification of expenses, 
This book of Mr. Eaton’s 
appears to supply this want admirably. The 


for a field book of operating expenses. 
Interstate Com- 
merce Commission itself may well tind the index of great use. 


Traveling Engineers’ Association. 


Illustrated. 


Proceedings of the twentieth annual 
410 pages, 6 In. xX 9 In. 


Association, W. O. 


nvention, Bound in leather, 
Published by the Traveling Engineers’ 


Buffalo, N. Y. 


Thompson, 
Secretary, Price $1.50. 

At the last convention of the Traveling Engineers’ Association, 
held in Chicago, August 27-30, 1912, a number of the more im- 
portant and interesting problems in connection with locomotive 
and train operation were presented for discussion. In each case 
the author of the paper, and especially the members discussing it, 
approached the subject with the evident intention of obtaining 
the greatest benefit possible in the time at their disposal. In 
both the the 
They are given complete in the proceedings. 


consequence papers and discussions were most 


The 


committee on subjects wisely provided but six topics, as follows: 


valuable. 


Benefits to be derived from chemically treated waters in con- 
nection with the increased efficiency of locomotives; Fuel econ- 
omy and the relation of mechanical appliances, such as super- 
heaters, mechanical stokers, brick arches and ‘the handling of 
trains; Handling of long passenger and freight trains with 
modern air brake equipment; Inspection of locomotives and form 
f work reports that should be required of engineers on arrival 
it terminals; How to interest enginemen in the economical use 
f fuel and lubricants, and the advantages and disadvantages of 
ead on modern locomotives. The volume includes a copy of the 
onstitution and by-laws, a list of members with their addresses, 
nd a list of the subjects presented for discussion at each of the 
revious conventions. The subjects which will be presented for 
iscussion at the next convention to be again held at Chicago 
1 August, 1913, are also given. 
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COMMUNICATIONS 
GUIDE BAR BLOCKS 
bienenCliin Mich., January 27, 1913. 


ENGINEER : 

In making guide bar blocks our usual process has been to 
have them forged to approximately the required size, and after- 
wards shape off the four sides to the exact dimensions. <A 


To THE EpIToR OF THE AMERICAN 


new method has been developed which, considering both the 
forge shop labor and the work done in the machine shop, is a 
considerable improvement. 


As most guide bar blocks are of 
standard size, it is easy to procure cold rolled steel bars con- 
forming to the dimensions of the finished blocks and the roll- 


The 


ing is quite accurate enough for all practical purposes. 
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Guide Bar Block and Centering Jig. 


bars are sawed to the proper length in a high speed power 
hack saw, at practically no other cost than the price of the 
saws. They are then centered in a drill press with a standard 
countersink and drill combined, using the jig shown in the il- 
lustration for this purpose. The bushing is made the proper 
diameter for the countersink drill. All that is then required is 
the lathe work, which can be done in less time than the forgings 
can be machined on the end and turned up, leaving out the 
question of shaping the sides afterwards. I was afraid at first 
that these blocks would not last as long as the forged ones, 
but after two years’ observation | believe they last quite as long 
or even longer. M. H. WEstTpROOK. 


HANDLING SCRAP MATERIAL 
West Arspany, N. Y., February 8, 1913. 
To THE EpiToR OF THE AMERICAN ENGINEER: 

In an article which received first prize in the Railway Age 
Gazette Shop Section competition on Reclaiming Scrap Ma- 
terial which closed July 15, 1911, A. A. Burkhard described the 
methods then in use at the West Albany scrap platform of the 
New York Central & Hudson 
at this point 


tour 


River. We are now operating 
25 heavy iron crane buckets, 50 in. x 50 in., each 
wheels and a trip attachment. The wheels are 
very important, as at times when we are unable to get crane 
service promptly the buckets can be moved easily by hand. 
We use a 15-ton self-propelling magnet crane with a 40 ft. 
boom, and with it the buckets effect a great saving in the cost 
of handling scrap. 

In unloading scrap to the pile at our sorting bins in the center 
of the platform, we use the magnet crane for about 80 per cent. 
of the cars. We operate a row of buckets on both sides of the 
pile, so that when the crane is handling buckets on one side -we 
have the men work on the other side, thus avoiding accidents. 

While at times the filling of buckets may seem slow, scrap is 
being sorted all the time. The practice at a great many scrap 


having 
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platforms is to have men sorting and loading trucks, and when 
scrap is handled in this way, either the truckman waits for the 
sorter to load his truck, or the sorter waits for the man with the 
truck to return. This is not only expensive, but is also the cause 
of holding commercial cars at the platform when they should be 
in road service. 

We use the crane buckets over the entire length of our 790 ft. 
platform for carrying material of all kinds, including the trans- 
fer of rubbish to the rubbish cars. We also place them in front 
of the shop cars when there is a good run of straight scrap, the 
crane carrying all the buckets to cars under load, or to bins as- 
signed to the different classes of scrap. 

Some scrap foremen will no doubt question my claims for the 
crane bucket, but I believe that where once used it will never be 
dispensed with. B. J. FroEHLIcH, 

Foreman, West Albany Scrap Platform. 


EXHIBITS OPEN IN THE EVENING 
Cuicaco, February 17, 1913. 
To THE EpiTor oF THE AMERICAN ENGINEER: 

I most heartily concur in the suggestion made in your Feb- 
ruary issue, of having the exhibits at the Atlantic City Conven- 
tions open during the evening, and trust that it can at least be 
given a trial. I believe that the exhibitors would find it so 
greatly to their advantage that, after a short trial, they would 
insist on a continuance of the practice. In attending the con- 
ventions I feel that it is my duty, both to myself and my company, 
to obtain the greatest amount of benefit from the meetings of the 
associations and I attempt to be present during the full sessions 
each day. The result is that I have but from two to three hours 
a day to examine the exhibits and when the amount of time con- 
sumed in greeting old acquaintances is deducted, the remainder, 
even including Saturday and some early morning visits, does not 
permit me to see hardly one-quarter of the apparatus shown 
that I would like to examine. If they will hold the exhibits 
open in the evening my time for this purpose will be practically 
doubled and in view of the smaller crowds that would be present 
at that time, I could probably cover the whole exhibit to my 
satisfaction. RAILROADER. 


AIR BRAKE HOSE 





Cuicaco, February 15, 1913. 
To THE EpiTor OF THE AMERICAN ENGINEER: 

The interest now being manifested in the question of 
air brake hose is probably brought about by the quite general 
impression that the manufacturers of rubber hose are furnishing 
the poorest product possible. Some manufacturers are making 
a better hose than others. Some are inclined to put in too much 
of the shoddy materials, which mean larger profits and less life. 
Has the general railroad world come to a realization that dam- 
age to life and property results from poor and cheap hose burst- 
ing? There are two ways of looking at this: First, the best 
hose must eventually cause a failure, perhaps a serious one. 
Second, failures from poor hose will be greater in number, be- 
cause if the poor hose gives an average service of 8 months 
and the good serves 24 months, for the moment neglecting fail- 
ure from outside causes, then three cheap hose must play out, 
or fail, to one good hose. It may be expected, therefore, that 
the total number of failures will be less with good hose. By 
failures is meant the bursting of a hose on a freight car when 
in motion. 

Hose that are removed because the cover is cracked or 
deteriorated, or because of “kinks” or other defects readily ap- 
parent might, perchance, last months before failure. It is, how- 
ever,- wise to remove hose which appear to be about ready to 
fail. If better, or rather the best quality of air brake hose is 
used economy follows. That the best is the most economical 
cannot be refuted. Reducing this to a percentage basis—assume 
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that air hose will last an average of 16 months, and that these 
hose at 34 cents per foot (cheapest price) cost 62.3 cents each. 
Such a hose is worth 9 cents as scrap. The net cost to a rail- 
road is, therefore, approximately 53 cents each, or about 3% 
cents per month. The better hose, costing 77 cents each, or 
about 68 cents net, would cost 444 cents per month (at 16 


months). For economy the more expensive hose should last 

77 X 16 

———— = 23% months, or have 45 per cent. increased life. 
53 


This, of course, disregards the cost resulting from increased 
failures due to poor hose, cost of stripping and fitting up, apply- 
ing to and removing from cars, handling, shipping, etc.; nor 
does it take into consideration the matter of mechanical abrasion 
or injury or other causes of failure other than natural deteri- 
oration. 

When it is considered that railroads purchase air hose to the 
extent of from 1,000 to 6,000 per month at a cost of $620 to 
$3,700 for the cheaper hose and $770 to $4,600 for the more ex- 
pensive, it becomes quite evident that positive economy should 
be practiced in the treatment of this easily damaged material. 
An increase in cost for hose from 62 cents to 77 cents each 
would not be warranted unless at least a corresponding increase 
in service would be received. It is generally known that very 
few hose remain in service during their expected life; they are 
removed for causes which should be eliminated. The highest 
percentage of hose are removed on account of mechanical abra- 
sion, most of which takes place at the nipple end. This is caused 
by trainmen using some instrument for hammering the angle 
cock handle open or closed as they find it necessary. A brick- 
bat, piece of iron, or even the heel of a boot will invariably cut 
the hose when it misses the handle. The effects of such blows 
are increased by the nipple being rigidly held in the angle cock 
which acts as a base in receiving the blow. Probably more atten- 
tion to the easy working of the angle cock would eliminate some 
of these failures; also the use of suitable protectors at tie nipple 
end will prevent any injurious blows being delivered to the hose. 
The time limit provision will, of course, be impracticable, as in 
the present rush of traffic every car man knows that he will be 
unable to get together car inspectors who will follow this matter 
closely enough to do any good. 

The increased cost of such practice in loss of serviceable hose 
to the railroad can be reckoned on an average of at least three 
months. It would appear better for the rubber manufacturers to 
labor for the production of an air hose which will have more 
time resisting qualities than for the production of a hose which 
permits a high amount of stretch. There is no conclusive evi- 
dence that rubber which will stretch well will last well. In com- 
pounding, they should perhaps be excused from producing 
an air hose which will never be subjected to the 
stretch required by the M. C. B. specifications. The manufac- 
turers claim that the tensile strength requirement in rubber will 
insure long life, which sounds reasonable, and will, perhaps, be 
either proved or disproved within the next few months. 

If railroads, and particularly the purchasing departments, real- 
ize that service is of more importance than price, and if a good 
hose is obtained and protected from injury as much as possible, 
the troubles resulting from defective hose will naturally cease, 
and the present situation be improved to a marked degree. 

There are many angles from which to view the whole train 
line subject, and in some cases this important part of train 
operation has been overlooked. A locomotive coupled to a train 
is rarely seen standing with the air pump at rest; it is continu- 
ally working to supply the air lost through leaks. Among the 
contributory items are injured tubes resulting from machine 
mounting, clamping, burrs on the shanks of couplings and nipples, 
gaskets of poor quality, rusted couplings and in some cases hose 
which are very apparently worn out and which leak, being left 


on cars. J. S. SHeare. 
Engineer of Tests, Illinois Central. 








CANADIAN PACIFIC 4-6-2 “TYPE LOCOMOTIVE 


Equipped with an Enclosed Vestibule Cab and 
a Combined Tender Tank and Underframe 


BY W. H. WINTERROWD, 
Mechanical Engineer, Canadian Pacific Railway, Montreal, Que. 


A little over a year ago the Canadian Pacific built and put 
in service a number of Pacific type locomotives that had several 
experimental features. These locomotives, constructed at Angus 
shops in Montreal, were in service but a short time before the 
merit of some of the new arrangements was so conclusively es- 
tablished that they were adopted on the locomotives of following 
orders. 

The Pacific type locomotive illustrated is practically the stand- 
ard type of passenger locomotive in use on the Canadian Pacific, 
and while it is not so heavy as some of the locomotives of the 
same type on some other railway, it is marked by a refinement 
in design that has been brought about by the necessity of obtain- 
ing the maximum amount of power with the least possible weight, 
a necessity imposed by bridge and right of way restrictions. It 
is different in a number of ways from any of its predecessors, 
some of the minor differences being the increase from 21 to 22% 


similar to that used around the windows, is riveted on the out- 
side. The doors are made of wood, the lower portion being 
panelled, and the top part filled with an 18 in. x 30 in. fixed 
window. These doors swing inward and are hinged on the side 
toward the front of the cab. A sliding bolt is used to hold 
them closed. Long handrails are provided on each side of the 
doors, and below each door is a set of steps making access to 
the cab as easy as, if not easier than, with the usual style. It will 
be noted from the illustrations that one of these door handrails 
is longer than the other and is curved and carried over the 
windows parallel to the running board. The arrangement is the 
same on both sides of the cab and is used in conjunction with 
the running boards, which extend 3 in. beyond the side of the 
cab, thereby providing easy access to the front of the engine. 
The ordinary front door is provided on the left side of the cab, 
but on the right side the door is reduced to 14 in. x 32% in, 




















Standard Pacific Type Locomotive with Vestibule Cab; Canadian Pacific. 


in. in the diameter of the cylinders, and the use of various 
vanadium steel parts in order to obtain the necessary strength 
without increasing the weight. The chief and most evident dif- 
ferences are the use of a vestibule cab and a tender with an 
integral tank and frame. 


~ On account of the intense and prolonged cold often encoun- 


tered in the territory traversed by this railway, the problem of 
protecting the enginemen has always been one of considerable 
moment. Various experiments were made from time to time 
until finally a cab was developed that afforded the crew the de- 
sired protection. This cab, aptly called the vestibule cab, is so 
constructed that the space between the engine and tender is 
completely closed in by a simple, flexible arrangement that af- 
fords constant protection regardless of the relative movement 
between them. 

The cab is built of steel throughout, the top and sides being 
No. 10 I. G. W. steel plates, while the back and front are made 
of 3/16 in. plate. A noticeable feature is the use of round 
corners on the front of the cab. These are not only very strong 
and stiff, but are pleasing to the eye and are in keeping with 
the symmetrical lines of the cab. On account of the elimination 
of the open gangway, access to each side of the cab is provided 
by means of hinged doors located just back of each seat box. 
The door openings are 22 in. x 75 in., and are reinforced with 
114 in. x 1% in. angles riveted inside of the cab, while beading, 


to permit the screw reverse gear reach rod to pass below it. 

In the cab corners, just back of the side doors, are metal 
lockers which take the place of those ordinarily found on the 
tender, but which have the advantage of being located where no 
water can reach them when the tank leaks or overflows. As the 
space known as the shoveling deck is entirely enclosed, passage 
from the cab to the tender is possible only through the coal 
gates or through the sliding window provided for that purpose 
in the back of the cab. These windows are made large enough 
for a man to go through them and are located slightly above 
the top level of the tender. The back window on the right side 
of the cab is reached by two metal steps, which are hinged to 
the locker on that side, and can be turned up and held out of 
the way by small catches. Two handholds are provided, one 
inside the cab, fastened to the top of the locker, and the other 
just outside and fastened over the window. 

Around the edge of the opening in the back of the cab is 
riveted a 5/16 in. diaphragm ring, or rubbing plate, similar in 
appearance to the diaphragm ring on vestibule coaches, except 
that it is much wider and heavier. Another ring of the same 
contour is held against the one riveted to the cab by means 
of four plungers. These plungers are enclosed in pipe cylin- 
ders screwed in cast steel guides, which in turn are riveted 
to the front plates of the tank. Around each plunger is a coil 
spring to force them forward and keep the two diaphragm 
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rings in contact. A 3/16 in. plate with an opening cut out to 
correspond to the opening in the tender coal space is riveted 
to the tender diaphragm ring. To this plate are hinged, at 
right angles, two 3/16 in. vertical plates, which are held by 
means of springs, four to each plate, against the walls of the 
tender that form the entrance to the coal space. These plates 
are supported by a specially designed hinge that permits a cer- 
tain amount of lateral movement when the engine is rounding 
a curve. 

The entire arrangement allows of any regular movement be- 
tween the engine and the tender, and yet keeps the diaphragm 
rings against each other and the space in the vestibule enclosed. 
The top is closed and made weather proof by means of a cover 
plate riveted to the tender diaphragm plate. This cover plate 
slides over another plate which forms the top of the entrance 
to the tender coal space. With the tender full of coal, the open- 











Vestibule Cab and Front End of Tender. 


ing through the coal gates is closed and can be kept so by means 
of the coal pushers with which the tenders are equipped. 

That these vestibule cabs are fulfilling all expectations is 
evinced by the fact that at the present time 9 of them are 
in service, and others are under construction or have been speci- 
fied for new locomotives. 

The tenders of these locomotives have a coal capacity of 12 
tons and a water capacity of 5,000 imperial gallons (equivalent 
to slightly more than 6,000 U. S. gallons) and are constructed 
in such a way that the necessity of the ordinary tender under- 
frame is eliminated, the bottom of the tank itself taking the 
place of the usual underframe. In this design even the use of 
side sills is unnecessary as the tank is entirely self supporting. 

“he whole tank is built up with the center sills as its foun- 
dation. These sills consist of two 13 in. 37 Ib. channels, placed 
back to back and spaced 26 in. apart, with a % in. top cover 
plate 42 in. wide. This cover plate extends the full length of the 
sills. The bottom of the tank, consisting of three % in. plates, 
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butt jointed, is riveted to and made integral with the top cover 
plate and center sills. To the bottom of the center sills another 
4 in. plate is riveted. In this manner-the foundation of the 
tank is an exceedingly stiff and strong box girder. The sides 
and back are constructed of % in. plate, in the ordinary man- 
ner, the front walls being made of 5/16 in. plate. The sides 
are supported and held together by % in. plate stays, some of 
which are the full height of the tank for its full width, passage 
for the water being provided either by holes or by the top and 
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Rear of Cab and Arrangement of Ccal Gates; Canadian Pacific. 


bottom corners of the plates being cut away. These lateral 
stay plates are also riveted to angles or tees, which are in turn 
riveted to the bottom of the tank. Between some of these 
lateral stays and supporting plates are ™% in. plate gussets. 
Their size and method of fastening to the tank side and bottom 
is clearly shown in the illustration. Vertical 4 in. tie plates 
form a dividing wall along the center line of the tank. These 
plates are cut so that the water can pass through or around 
them and are riveted to angles on the lateral plates. All these 











Effect of a Collision on the New Design of Canadian Pacific Tender. 


plates and gussets serve the double purpose of supports and 
swash plates. 

The tender male center castings are fastened directly to the 
box girder center sills and have cast steel side bearer brackets 
on each side. These brackets are riveted to the center sills and 
to the tank bottom, and are so located in each case that they are 
directly beneath one of the lateral stays and supporting plates 
in order to get the benefit of its resistance when the side bear- 
ings come into action. The advantages of this design of tank 
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are in the fact that it is easy to construct, is stiff and strong, and 
is a guarantee against any trouble that might be experienced 
due to the cistern moving on its frame. 

These assertions are borne out by one of the illustrations 
which shows the rear of a tender of this type that was in serv- 
ice behind a large and heavy freight engine in a butting col- 
lision. In this case the speed of the trains was very close to 30 
miles an hour. It is reasonable to believe that had the usual 
style of tender, with the tank placed on top of the underframe, 
been in use, the tank would have slid forward into the engine 
cab doing great damage. In this instance the cab was injured 
but little, a few of the plates being slightly bent, the entire shock 
being absorbed by the front of the engine and the rear of the 
tender. 

The tenders are equipped with air operated coal pushers havy- 
ing two air cylinders, one on each side, with centers 29 in. apart. 
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Ween “See “WIENER GQNGIEE Sask oo) sow oe scree wasinc clea ae weae ca queen 
EO CIEE Uda eacicae ance seweeade necwadeee oleae 147,000 Ibs. 
Wy Gl PIE SOUS 6 5 ere cesctunsaceedvencevecesa@anee 41,000 Ibs. 
A Or CU CRU ea gia ncns.c das enenebsusedeahnaaate 36,500 Ibs. 
Weight of engine and tender in working order................443 361,000 Ibs. 
WEEE ON CRIES i eiddsiccasceedacnweesticageaagesaaneeanne 13 ft. Oin. 
NP Is ONE GUNNERS ciao dccdicidvaaces a dee teaduad Deneweede 33 ft. 7 in. 
Wheel fase, eteime arid tenders. oc ccc ccicccsdcwnsccccsecccacsde Be Hea 

Cylinders. 
CEE cncpdeadcacwetceneccsonced cecwawdaedameme cana Simple 
Cylinders, diameter and stroke.......cccccccccccccecceesceers WM. & 26 
WEEE ere hdneas dace eee cededese es eeecumiQeemeaneceneeneeeel Piston 
WEEE GMMMNEEEE? Gt ne dacs widest eadvddbidenéodtssuececuexmane walaaaaee 11 in 
Wa UNO SOMO s 456s cawnenededsdccusccedasunaeadeaaeeaueel 6% in. 
Venees OMNI WEEE < case cc bsccndedcadencandanGnuceack sewer 15/16 in. 
Wane te IOI 8 vc incn aie'e'e oud cb c4ceeacnewuduceendem ae meee: 4g in 
Wee BE 5 ik coda decvenwecdceweaWseeceuvesdacwianemmelge aan 
TGR CE WONG GONE ka cik ir ddd icwderevictverendsscncrssuewuesen Walschaert 
Wheels 

Wheels, driving, diameter OVEr iTS... 0. ccccccccccccccccesccescases 75 in. 
Wheels, driving, thickness of tires. ......cccccccscccccceeces w220e-3% in. 
Driving wheel journal, main, diameter ard length.......... 9% in, x 12 in 
Driving wheel journal, others, diameter ard length........... 9 in. x 12 in 
Engine truck wheels, diameter.........-.ececccceccerecceseceecceres 34 in. 
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Vestibule Cab for Pacific Type Locomotives on the Canadian Pacific. 


(he back corners of the tank are curved, which improves the 
ppearance and prevents coal and dirt from accumulating on the 
p of the tank. The trucks in the standard tender 
edestal type which give excellent service under the most exact- 


use are 
g conditions. 

The general appearance of these locomotives is striking. All 
ping the 
arling that extends back under the cab and is broadened out 
make a support for the cab steps. 


clamped below running board is concealed by a 


The motion work is com- 


ct and the most noticeable feature is the location of the 
‘osshead arm, union link and combination lever. These are 
| placed inside the guides. The appearance of these loco- 


otives is in direct keeping with their excellent performance. 
he main driving axle, main crank pin, piston rod and front 
ame rails are of vanadium steel. 

The general dimensions and weights are as follows: 


WE Gskcekoe ede te keen cdanesd son candace tueeencte cue wes 4 ft. 8% in. 
WE Sewn ddecaen 030s cue Oeteae Nas wer Tks whee cian Se eeteas Passenger 
Die k neo Ga ad oath yn cae Gee ae Re A ee aed Bituminous coal 
Fe ere) Sere ee ee En SG err Te 32,100 Ibs. 


Engine truck journals............ 





(awd cndeesedane wemeet 6 in. x 11 in. 
‘Prmae CHUCK WEG, GAMER. « . << cc ccicks écceetcssaswsetedee 45 in. 
WORE TRUER SOMNOIIN G6 ods ds hci ¥ dian ck dendxcieukexen 7 in. x 14 in. 

B 
NE MABE a vin wa dna nd.< ek ewaee een cane nueqaneueonan Extended wagon top 
Boiler, working pressure............ ood ad6 6éa.0@ eae tele ae ae aaa 
Boiler, outside diameter-of first ring....... 0... cc ccc cece cece cece 6734 in. 
Boiler, outside diameter dome course 75% in. 
Firebox, length and width, inside....... it. 97% in. 
Firebox, plates, thickness........... and ¥% in. 
Firebox, Water SOC. <..ccccccees. 5 in. side 
Tubes, number and outside diameté 4 in 
Flues, number and outside diametet + in. 
Tubes, thickness and material....... iron 
Flues, thickness and material....... steel 
lergth over tube sheets.............. 6 in 
Heating surface, tubes.............. sq. ft. 
Heating surface, firebox............. sq. ft. 
Total heating surface. .........-cee. 5 sq. ft. 
ee RIN MEIN i cad dicen ness deunwavkonen Joaleeeaee 539 sq. ft. 
eee Oe ERE EET COTE CTT Peer ere ee 45.6 sq. ft. 
STN SEE 6 in bac ine un sd cece ceetssamadtaseaae tens Vaughan—Horsey 
Ceiae OF Wee GONE GEIR s voc caewet rdddendarcciaksnbeveeee 9 ft. 4 in. 
Tender. 

Fee We, CE ond on Vain nen 0.00 eedadctdeeaoeceeee 3644 in. 
Tender journals, diameter and lergth.....................5% in. x 10 in. 
WHORE CORIIN osindc os eikawdedc cv ccadcdresnddaneeunenss eee 
COMh COMB a6 8 hhh ie ecds secsescevcasdvaeacdepangeactaadee eee 12 tons 
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LOCOMOTIVE DECK SHIELDS 


BY WALTER R. HEDEMAN. 





The shields described are designed to prevent the loss of coal 
through the large openings in the firing decks of locomotives, 
and through the openings between the engine and tender. While 
these openings are necessary for grate shaker brackets, levers, 
injector feed and overflow pipes, ash-pan blower pipe, etc., the 
loss of coal through them is considerable and amounts to as 
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Fig. 1—Early Types of Deck Shields. 


much as one and one-half to two bushels of coal each trip on 
large locomotives in through freight and passenger service. This 
coai lodges on the foot plate casting, and when this is full it 
falls to the right of way. When the engine arrives at the ash pit 
the wasted coal on top of the casting is raked off into the pit and 


lost. A bushel of soft coal weighs 76 Ibs. and if only 50 Ibs. a 
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back head of the boiler. The chief objection to it is that the 
fireman may feel that it is in the way and throw it off the en- 
gine. Another objection is that it does not extend far enough 
across the deck to cover the openings for pipes on each side 
of the grate shaker brackets. Both the types shown in Fig. 2 
are suitable for locomotives which have the firing deck inside 
the cab. The lower one is an improvement over the first one 
described, in that it extends the full width of the firing deck, and 
is fastened to it by hinges. When the fireman wishes to shake 
the grates, he throws the shield back and stands on it while 
using the shaker lever. It is not easy for the fireman to throw 


this shield away unless he deliberately breaks it from _ its 
fastenings. 


From the foregoing it would seem that the best shield would 
be one which could be fastened rigidly in position and would 
not have to be moved when it is necessary to shake the grates. 
The shield shown in Fig. 2 meets these conditions admirably, 
and, in the writer’s opinion, is the best type of shield yet de- 
vised. With it there around 
the grate shaker stui) levers, and this in itself will induce the 


can be no accumulation of coal 
firemen to shake the grates more frequently than he would if 
there were a mass of coal clogging the levers, making them 
practically immovable. This shield is made of % in. iron and is 
fitted close to the back head of the boiler. 
form the sides, each being fastened to the shield proper with 

Three pieces of 4 in. x 1% in. x 1% in. angle, 
14 in. long, are attached to the bottom of the shield, and the 
lower flanges are attached to the large angle supporting the deck, 
with three % in. bolts. Slots are cut in the shield for the shaker 
stub levers to extend through. 
than the thickness of the stub levers, and of such a length as to 


Two separate pieces 


two /% in. bolts. 


These slots are male % in. wider 


































Fig. 2—Deck Shield for Locomotive with Firing Deck Inside of Cab. 


day are saved on each of 1,000 locomotives it will amount to 
25 tons of coal a day. There is no doubt that without the firing 
deck shield the loss of coal on locomotives of our large trunk 
lines is from 25 to 50 tons a day. 

The first shield which came to the writer’s attention is the 
upper one shown in Fig. 1. It is nothing more than a simple 
triangular shaped box, with slots for the grate shaker stub 
levers, and is placed over the grate shaker brackets against the 


permit full movement of the stub when the fireman shakes the 
grates. The cast steel or malleable iron latch covers this slot when 
the grates are stationary. The latch pivots on a pin, and the cen- 
ter of the pivot hole is 5 in. off the center line of the stub lever. 
This is done to keep the latch against the stub lever and prevent 
it from moving. The top of the shield must be inclined at a 
sufficient angle to insure the coal rolling off. All the coal wil! 
then accumulate at back of shield on the clear floor, and it i 
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comparatively easy for the fireman to shovel it up. The cab 
deck can be cut away from the edge of the shield to the back 
head of the boiler; and the grate shaker brackets do not need 
any stub lever latches, as the stubs are held by the latches on 
top of the shield. If any washout plugs are covered up, it is 
easy to move the shield by taking out the three 4 in. bolts se- 
curing it to the cab deck. Openings sufficiently large to permit 
all piping to pass through the shield are cut in it, and pipe collars 
like those shown in the illustration are made to fit neatly around 
each pipe. These shields will also help to keep the cabs warm 
in the winter. 

The latch used with the shield has the jaws cut at a right angle 
with the bottom of the latch. This is because the stub levers 
come through the top of the shield at this angle. Another ar- 
rangement of latch has the jaws cut at a sharp angle to ac- 
commodate stubs which do not come through the shield at a 
right angle. In this case if the shield had been set at a right 
angle to the stub levers, the top would have been so flat that the 
coal would not roll off. The stub levers must extend far enough 
through the shield to permit of the application of the shaking 
lever without moving the latch. The stub lever latches do not all 
move in the same direction, like those shown in Fig. 2, because 
of the closeness of the stub levers; and in such cases it is neces- 
sary to make right and left hand patterns for the latches. The 
shields are made to extend from the back head of the boiler to 
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Detar! of Middle Section of Shield. 


Fig. 3—Deck Shield for Locomotive with Lever Stubs Below the 
Deck. 


the edge of the door opening in the deck for accession to the 
drop grate lever. 

On engines which have shaker levers below the cab deck, a 
shield such as the one shown in Fig. 3 can be used with excel- 
lent results. This shield is made in three sections, as the deck 
openings extend so close to the back head that it is necessary to 
make the middle section of the shield more shallow than the side 
sections, in order not to cover up the doors in the deck. It will 
be noted that a different arrangement of latching is used in this 
case. This is because the stub levers are entirely below the deck 
flooring. The latch is hinged to the under side of the deck, and 
a catch is fastened to the stub lever in which the latch engages. 
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The lug on the hinge end of the latch is to prevent its falling 
down out of the fireman’s reach. 

For deckless locomotives, or those where the fireman stands 
on the tender when firing, another type of shield is necessary. 
An arrangement for engines with the Wooten type of firebox 
is shown in Fig. 4. This shield extends the full width of the 
back head, and is fastened to it with five wrought iron brackets. 
The apron is fastened to the lower part of the shield by hinges. 
It will be noted that the apron extends under the shield 1 in. 
and has the inner edge flared up. With this arrangement it is 
practically impossible for any loss of coal between the engine 
and tender, as all coal dropped by the fireman in firing will find 
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Fig. 4—Deck Shield for Lccomotive with Wootten Type Boiler. 


its way back to the apron, and can very easily be shoveled into 
the firebox from there. The latches used with this shield are 
entirely different from those previously described, in that they 
This 
style of latch is necessary on account of there being so many 
stub levers close together, so that there is not room to use the 
pivoted latch. The fireman’s step from the tender to the running 
board is tastened to the shield, 


are hinged to the shield instead of being pivoted to it. 


but must be located so as to clear 
the fire door operating mechanism. 

That these shields effect a considerable saving is evidenced by 
the fact that they are being put on one thousand locomotives on 
the Baltimore & Ohio system and will eventually be applied to 
all of them. 


Coat SAVING ON THE LEHIGH VALLEY.—The effect of the educa- 
tional campaign among the firemen on the Lehigh Valley is bear- 
ing concrete results, and the records for the last six months of 
the year 1912 showed a net decrease of 5 per cent. in the amount 
of coal used per ton-mile as compared with the same period of 
the previous year. 


New Line ror Inp1A.—The Indian railway board has accorded 
its sanction to a survey being carried out by the Bombay, Baroda 
& Central India Railway for a line on the 5 ft. 6 in. gage from 
Gangapur, on the Nagda-Wertha section of the Bombay, Baroda 
& Central India Railway, to Luni, on the Jodhpur-Bikaner Rail- 
way, a distance of about 260 miles. 


SoutH AusTRALIAN RaiLways.—Railways were early in start- 
ing in South Australia, the first one, between Adelaide and 
Port Adelaide, being opened in 1856, with the Victorian gage 
of 5 ft. 3 in., which was continued on the main lines connecting 
with Victoria, and extending northwards from Adelaide as far 
as Terowie. The state later adopted the 3 ft. 6 in. gage. 

































FORMS FOR LOCOMOTIVE OPERATION AND COST 





Comprehensive Office Records That Give a 
True Index of Shop and Roundhouse Conditions 


BY A. V. HECKMAN 


The value of a locomotive from the standpoint of service 
or efficiency has been very fully worked out, and it is further 
definitely known what the average design is capable of pro- 
have been furnished with data as 
allowable 


ducing after the designers 
to the 
There are 


etc. 
would seem economical 
to consider larger units and larger and more powerful de- 
signs, while on others the density of 


grades, alinement, weights, service, 


some roads on which it 
traffic suggests the 
adherence to accepted types and capacities. On the latter 
roads efforts might be directed to the consideration of re- 
finements of operation further economies. In either 


event, though possibly more detinite in the latter case, there 


for 


becomes necessary an analysis of details of the cost of main- 
tenance which a systematic record will greatly simplify. 
The primary object of the compilation of any such data 
would necessarily be to show concisely the sources of ex- 
pense, and in such a way that the officer in charge might be 
able, in the least amount of time, to secure a comprehensive 
idea of the entire situation and obtain a fair knowledge of 
comparisons of costs of operation in a sufficiently tangible 
shape to allow him to readily make his deductions and in- 
cidentally direct any further research in a general way, or 
along any particular lines he might desire. In other words, 
it is the measure of what is transpiring that must be definitely 
known before intelligent and effective steps towards future 
improvement may be most 


profitably conducted. It is 


has data before him in com- 


plete form enabling him to place his finger on leakages or 


obvious that when an officer 
on certain avenues of expenses which are apparently getting 
out of line, not only is a great deal of time saved, but deduc- 
tions must necessarily be more accurate and, if the further 
work is effective, economy must follow. 

In considering locomotive maintenance we find in the final 
cost not only the actual labor and material expended, but 
credits for scrap and other accounts, besides further adjust- 
ments which are usually made after the the 
There is nothing more confusing than review- 
uncontrollable 
The exclusion of 


accounts reach 
comptroller. 


ing such data when large adjustments are 
known to exist. 


such charges is manifestly 


the first requirement in any analysis in order to reduce the 
data to amounts more readily explainable from the shop 
records. 

Take the material account for locomotive repairs alone, 
with the idea of following it through before the adjustments 
are made. It is obvious this can best be done by getting a 
report from the shops at the end of the month showing the 
total cost of material used on locomotives. Posting this in- 
formation by shops it can be readily seen how the items are 
running and it will make possible a comparison for similar 
the this data 


to the foreman and sub-foreman, showing them in detail the 


items for other periods. By transmission of 
total amounts they are actually spending per month, they are 
enabled to check their daily issues which are furnished them 
currently. 

Interest in the use of material can be stimulated by the 
daily issue of memoranda statements showing each individual 
foreman what his department has drawn. Closely checking 
the daily expenditures in turn stimulates the checking of 
reports and 
design of 


the 
further to 
A tabulation 


alterations in 
service, adding still 
economy in the aggregate cost of maintenance. 


encourages suggestions for 


parts failing in 
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of such parts failing in service can be kept in such a way 
that it, like the expense figures, will quickly suggest what 
remedies might be speedily and profitably applied. 

In the same way records posted monthly showing the total 
number flues renewed, the amount of metallic packing con- 
sumed, water gage glasses used, and several other items, 
enables those directly responsible to easily see how the con- 
sumption is running, which might or might not also suggest 
remedies or controlment of leakages. Comprehensive state- 
ments showing the parts failing in service, total material used, 
and the separation of the details, as well as a monthly record 
of the service of flues, tires, broken frames, cylinders, firebox 
sheets, etc., as will be hereafter referred to, enables the office 
force to show, and in a the 
fluencing the net cost. 


concise way, exact items in- 
The cost of labor entering into locomotive maintenance 
must, of course, be closely checked and while this can be 
done in a general way, it is necessary to separate or to keep 
a record as much in detail as possible to better illustrate 
what might be done to bring about improved results. By 
keeping a separate monthly statement showing the expense 
chargeable to boiler work, and at the same time running 
records showing the labor expense in other directions, such 
as boiler washing, etc., as well as information showing the 
number and per cent. of engines leaking on arrival at ter- 
minals, a complete record is at hand to show the main items 
entering in the tinal cost. In addition it helps to furnish a 
better idea of the physical condition of the power. 
locomotive main- 
tenance, of equal interest and none the less important, a 


There are other accounts, aside from 


principal one being the item of handling engines. This is an 
expenditure for which the railroads get practically no return. 
The labor spent in turning an engine can properly be termed 
non-producing, since the time so expended, outside of actual 
repair work does not put the engine in any better physical 
condition. Still it must be done. It is not, however, the in- 
On 
the contrary an attempt is only being made to analyze special 


tention to refer to this particular phase of the subject. 


records of some of the important items of cost and operation 
expressed under the head of performance of engines, as will 
be hereafter explained. 

The number of flues renewed in engines is a prominent 
item contributing to the cost of locomotive repairs, and a 
record of this posted by shops, with a similar record show- 
ing the number of lineal feet of such material purchased gives 
exact knowledge of the conditions in this particular. Being 
able to also see from the records, either monthly or weekly, 
the number of sets of tires turned or renewed, also assists in 
another important the 
tenance figures. 


following amount entering main- 

In the absence of records to show running as well as class- 
ified chargeable to individual close 
analysis can be made of the classified repairs, which figure in 
the total is subtracted from the net figure, which will repre- 
sent the running repairs as a total for all engines. The cost 
of running repairs is not calculated for individual engines 
principally on account of the difficulty of getting accurate in- 
formation. Besides it has been claimed that to a great extent 
the character of running repairs is much the same and that 
no real information of value is obtained from the records 
showing the cost of turning engines. 


repairs locomotives, a 
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Leaving for the moment the cost of labor and material the 
desire would be to show concisely what work is being done 
on engines in the way of classified repairs, the service ob- 
tained from various items on a mileage basis, or however 
it is desired to show the figures for comparison. To be able 
to analyze the service of such parts of an engine as the flues, 
tires, frames, cylinders, firebox sheets, etc., it is obviously 
necessary that the records be arranged on that basis. On 
account of the volume of such work on a large road the 
records covering the data have to be carried out in a sys- 
tematic way. This can be readily accomplished by the use 
of certain symbols or nomenclature, and to cover this par- 
ticular phase of the office record a classification of repairs is 
used of such a character as to give a fairly complete idea of 
the magnitude of the work. 

Some critics have pointed out the futility of keeping even 
such important records, the theory being that it is more 
economical to work up such data when necessary, or when 
wanted, rather than to keep it currently. In 
the author believes 
value when it is kept currently. 


most 
the greatest 
Often times a classification, 
unless it is very simple in its form, impresses the average 


cases, 


however, such data is of 


shop man and sometimes the officer, as unnecessary. In the 
absence of fairly complete symbols to indicate the character 
of repairs the object of brevity is often defeated by the un- 
necessary use of written explanations, sometimes covering 
several lines to illustrate what might quite as well be covered 
by symbols. 

A classification of repairs may be built up without di- 
gressing far from the old conventional symbols; viz. 1, 2 and 
3, which have been generally used to represent heavy repairs, 
firebox work and general overhauling. 3y going a step 
further, however, and employing certain suggestive prefixes 
and suffixes to represent the renewal or repairs of most of 


the important parts, those of interest in the analysis of the 


records can be taken care of. Such a classification is as 
follows: 

\What is known as No. 1 repairs covers rebuilding of the 
engine. No. 2, which under the former classification refers 


to firebox renewals, is used as the initial figure indicating that 
class of repairs, but in order to show the number of firebox 
sheets renewed, be it one, two, three or four, the letter and 
vure S-1, S-2, S-3 and S-4 are attached to the initial figure 2, 
representing the number of renewed. 
\Vhen the entire firebox is renewed it naturally brings it back 

the initial figure 2. 


respectively sheets 
No. 3 is used to represent a general 
erhauling, carrying with it a full set of flues, tires, heavy 
pairs to machinery and firebox patch work, the same as the 
ld classification, and much the same as is generally used 
roughout the country. No. 4 covers medium heavy repairs 

renewals to machinery, boiler, etc., and No. 5 refers to 
light repairs to machinery, ete., or work too heavy to be 
lassed as ordinary roundhouse or 24-hour repairs. 

\round these five original figures are built up a series of 
relixes and suffixes which materially assist in showing the 
pairs or renewals of certain parts. For instance, the pre- 

1 is used with class 4 and 5 repairs to represent the re- 

wal of an entire set of flues, and this prefix is only used 

ith these two classes of repairs, because when classes 1, 2 

id 3 are used, they carry with them the renewal of a set of 

ies. Pretix A is added to represent any accident to the 
engine, comprising the failure of any part of the machinery 

cluding damage on account of low water. 


This prefix is 
sed with all classes of repairs. 


Prefix B is added to any of 
e classifications to represent the welding or repairing of 
ie or more broken frames and prefix W to represent repairs 
1 account of wrecks, collisions and derailments. 

Suffix F represents the renewal of a front flue sheet and 
is is added to any class of repairs, except No. 1. Suffix T 
epresents the renewal or turning of an entire set of tires, 
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but this is used only with class 4 and 5 repairs, since repairs 
under classifications 1, 2 and 3, carry with them a set of tires. 
Suffix C is added to any of the classifications, except No. 1, 
to cover the renewal of one cylinder and suffix E is used in 
the same way to represent the renewal of two cylinders. 
This latter letter may be termed the evolution of two C’s, still 
remaining a rather suggestive symbol for the repairs it in- 
dicates. Where cylinders on Mallet engines are renewed, 
and there are more than two applied, the symbols CE are 
used to represent three cylinders and EE to cover four 
cylinders renewed. 

In addition to the prefixes and suffixes mentioned, the total 
number of flues renewed, where it is less than a full set, are 
Full sets 
are taken care of by prefix 1 as above referred to and under 
class 1, 2 and 3 repairs. 


shown with the class of repairs given the engine. 


The strict adherence to the classi- 
fication symbols to describe the amount of work done, makes 
the use of any monetary basis unnecessary, besides the sym- 
bols will show very closely the items entering the class of 
repairs, which is the information desired, whereas the mone- 
tary plan or any such limit to indicate the class of repairs 
vitiates the principal reason for the classification of the work. 

By the use of this classification the shop can send in a 
weekly schedule of engines undergoing repairs, as well as 
those to be turned out during the succeeding week, showing 
briefly opposite each engine number the class of repairs it is 
receiving. A schedule thus prepared the 
charge an opportunity to readily see, from week to week, or 
for any period desired, not only the number of fireboxes 


gives officer in 


under repairs or completed, but the number of sheets as 
well, in addition to the number of flues applied during the 
week the number of engines in shop for broken frames, sets 
of tires, cylinders, wreck and accident repairs, front flue 
sheets, etc. 

The traveling engineer, after checking with the roundhouse 
foreman, is also able by the use of this classification to show 
on his monthly report of condition of power the engines he 
regards as candidates for the shop, as well as the probable 
service those soon «co be shopped might give. In order to 
have this information prepared in such a way as to be of the 
most benefit the report from the traveling engineer is gone 
over after it reaches the division office and all engines shown 
thereon as candidates for the shop are posted on a separate 
sheet with the repairs required and 


the mileage they have 


made since the last repairs. The sheet known as an, “Abstract 


of the 


traveling engineer's report,” is immediately returned 
to him, also to the roundhouse foreman so that they can 
readily see what engines have been marked as_ candidates 
for the shop and the mileage they have made. either as a 
whole, or the mileage for tires, flues, fireboxes, etc. This 
gives all concerned a very good idea of the probable work 


ahead for the next month and at the same time indicates the 
engines requiring the closest attention, as well as those which 
for some reason have made comparatively low mileage. 
Going back again to the records. As the usual 
reports are sent in by the shops monthly showing the engines 


( » ffi ce 


turned out after receiving classified repairs, with the repairs 
shown under the symbols in use, the next step is the posting 
of such data on a card record in the office, which card carries 
the headings shown in Fig. 1. 

There is one of these cards for each individual engine and 
the information under the various headings is posted monthly, 
or as the engine receives classified repairs. In the first 
column is shown the month and year beginning with the time 
the engine is received new from the builders and in the next 
column the monthly mileage. These two columns and the 
third in which the monthly mileage is accumulated are posted 
each month. When an engine receives classified repairs, all 
the necessary data called for on the card under this heading 
is posted. 












ae one Hn 


126 AMERICAN 


The mileage in the third column is accumulated until the 
engine is credited with a class 4 or heavier repairs. When 
such repairs are entered on the card the mileage in the third 
column is stopped and started new, accumulating until the 
next class 4 or heavier repairs is recorded, when it is again 
closed, and so on. In this way the card will show at a glance 
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in the preceding column are always included. Under flue 
mileage is posted the number of flues renewed and this added 
to the previous total is shown in the next column, giving the 
total number of flues renewed to date. This total is then 
divided into the total mileage made by the engine to date, 
which gives the miles run per flue renewed, or in other words 






























































COST OF CLASSIFIED REPAIRS 
MONTHLY TOTAL DATE /N DATE OUT 
PERIOD SHOP CLASS LABOR MATERIAL | TOTAL 
MILEAGE SUILEAGE SHOP SHOP 
i] 
ne a eR Innaennaamennennaagetanal 
Fig. 1—Record of Cost of Repairs for Individual Locomotives. 

the mileage each individual engine is making between general the number of miles made by each flue repieced or reset. 


overhauling or between class 4 repairs. From this card the 
roundhouse sheet, or abstract of the traveling engineer’s report, 
above referred to, or the mileage information for each engine 
can be very readily posted. From this card also the mileage 
between the renewal of any of the parts covered by the prefixes 
and suffixes can be quickly figured out by simply taking the 
mileage between the desired dates or periods. 


In the next column is shown the number of flues previously 
renewed. If a part the total number is shown and if a 
full set the word, all, is used. In the 
the number of flues renewed for the 
Next 
between the two figures representing 


Set, 
next column is shown 
particular class of re- 
the 
flues, just referred to. 
If the engine has received a full set of flues the mileage under 


pairs being carried through. is shown mileage 




































































After the card record is posted for one month, the record that heading is computed from the card and entered. After 
CLASSIFIED REPAIR MILEAGE FLUE MILEAGE prenns 
MONTH MILEAGE BETWEEM MILES RUN FLUE RENEWALS BETWEEN FULL 
TER- - NO. 
AND |REPAIRS COST | mepiare \RBETIER INCLUDES FLUES | NO Pives| RENE RLS aaa | Mamekan | * PERE, §=—- REMARKS 
MILEAGE \INTERM, PULEAGE \RENEWED | RENEWED FROM) TO |MMEAGE) Fit SETS TURNED 
a a eee FR GENES SS SESS KS [| 





Fig. 2—Detailed Record of Mile 


is partly transferred to a tracing which gives the information 
almost the same as on the card except that it more clearly 
shows the mileage made between flues, tires, etc., without 
figuring it from the card record. The tracing, of which there 
is one for each engine is made up of the headings given in Fig. 2, 
and is ruled to last approximately ten years. 

This tracing, which is posted only as classified repairs are 
entered on the card record, is made by transferring to the 














age for Individual Locomotives. 


If tires 
were renewed or turned the record is posted to show the 


this the column calling for tire mileage is posted. 


mileage made since the last time tires were turned or re- 
newed. The last two columns show the division on which 
the engine has been running, record of transfers, also the 
class of service in which the engine has been used prior to coming 
to the shop. 

It will be seen that by glancing down the various columns, 














































































































































































































RECORD OF CLASSIFIED REPAIRS FRAME MILEAGE \ 
No. OF C AVERAGE NUMBER _\ NO.OF) 
NNO. OF CLASS REPAIRS MONTHLY AVERAGE 
MONTH eal MONTHLY TOTAL TOTAL COST OF | MILEAGE “a 7 | PRO) Ma EAGE 
AND \ENGo| MILEAGE | MILEAGE CLASS OF REPAIRS GIVEN CLASSIFIED | PETWEEM, | waecn | ZO" | BETWEEN 
STOCK REPAIRS bAvaR REPAIRS | jag | BROKEN 
1 | 2 \esileszlesslesal a |4 lia \-a7| 5 premier AW | nep| FRAMES 
[| Sye/NoER FLUE MILEAGE wittiee FIREBOX SHEET MILEAGE 
| Wa. WOO TOTAN| AVERAGE 
OF Or MILEAGE. OF or | AO.OF | TOTAL No. \MILES \‘un tance Wry. AYERAGE | NO.OF RENEWALS WO. | MILEAGE 
Enas|enas| BETWEEN ||Fuce\Parr| FLuES | OF PLUES \RUNTER) perween | SETS) LEIGE TNT Te.) | NENG. | BETWEEN REMARKS 
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crt.\CYL.\CYLINDER \Ewec\ewer| Ly | “ATED Fives \urM “RES | S599 [VY pew. | REVEWALS 
| 
| 
SS eee ee Ee 
Fig. 3—Record for All Locomotives in Each Class. 


first three columns on the tracing, the month and year, class 
of repairs and total cost. The column headed, intermediate 
mileage, is used only to show the mileage between class 5 
repairs, since the next column covers the mileage made be- 


tween class 4 or heavier repairs. In this the mileage figures 








the mileage made by the several items mentioned can be very 
easily ascertained, and if any one item shows a poor per- 
formance, or the engine generally is making low mileage on 
tires or flues, blue prints are sent out to the traveling en- 
gineer and the roundhouse foremen for their information. 
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Another record in tracing form is posted after the in- 
dividual tracings are finished, which consolidates all the in- 
formation by classes of engines, there being one tracing for 
each class. On these tracings the information is again posted 
from the cards as well as the individual tracings. The trac- 
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Fig. 4—Record of Mileage of Superheaters. 


ings carrying the consolidated information are 
the headings shown in Fig. 3. 


made up of 


The first four columns are self explanatory, simply 
cover the month and year, total number of engines in the class, 


their total monthly the 


as they 


mileage, and mileage accumulated for 
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total in the next column giving for each class of engines a 
grand total number of flues renewed to date. The total num- 
ber of flues renewed divided into the total mileage of all en- 
gines, as it appears towards the forward part of the sheet, 
gives the miles run per flue renewed for all the engines in 
the particular class. The average mileage between full sets of 
flues renewed is computed in the same manner as the average 


mileage for frames, cylinders, etc. The average mileage be- 
tween tire turnings or renewals, is also posted in the same 
manner. 


Following this is the mileage of firebox sheet renewals. Under 
this heading is entered monthly the number of renewals of each 
kind of firebox sheet and the total number of engines receiving 
firebox sheet renewals, fireboxes. By dividing the 
of engines receiving sheet renewals into the 
made between such renewals on engines receiving such 
firebox sheet re- 


or entire 
number firebox 
mileage 
repairs, gives the average mileage between 
newals. 

For some of the modern power equipped with superheaters 
superheater steam and fire tubes is 
by such parts, and this is 


This 


a record of the renewal 
posted, as well as the mileage made 
shown in addition to the other information referred to. 
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Fig. 5—Headings on Sheets for Mallet Locomotives. 


Under the heading, “Record of classi- 
ed repairs,” repairs received by all 
monthly, total cost of such repairs accumulated so 
that the last figure in the column represents the total cost of 
classified repairs for the particular class of engines to date. 
The average mileage between class 4 or heavier repairs is 
from the card record by taking the total 

of engines receiving such repairs each month and 
into the total mileage made between such 
gines receiving class 4 or heavier repairs. and W 
how the of accident and wreck repairs monthly. The 
ime mileage is worked up to show the average mileage made 

each engine between welding of broken frames. This is 
sily posted from the card record by following the prefix B 
it appears on the card. 
eakages 


all engines in each class. 


the engines is entered 


and the 


orked up number 
dividing it 
repairs by the en- 
Columns 
number 


The average mileage between frame 
is obtained in the same manner as the average mile- 
e between class 4 repairs. 

In the same way the average mileage for 
ved is posted. 


seach cylinder re- 
Following this are columns for the flue mileage, 
1d, as will be seen from the headings, the record shows monthly 
the total number of full or part sets, and the grand total number 


©: flues renewed. This latter figure is then added to the last 


data is carried under the headings on the tracings shown in 
Fig. 4. 

It is recognized that Mallet locomotives are very expensive 
pieces of machinery, and therefore in order to obtain the great- 
est economy in repairs to such power, complete and accurate 
data must be kept to show the cost of repairs, service per- 
formed, etc. In order to enable a close tab being kept on the 
operation of such power a more elaborate blue print record 
is made, embracing several additional details, such as repairs 
to stokers, brick arches, running repairs to the engines, etc. 
This is in addition to the other information shown for other 
classes of engines. In this way not only is the cost per hun- 
dred miles shown on the print, but other information relating 


to mileage of flues, cylinders, frames welded, tires, firebox 
sheets, etc., can be found, giving a complete record of the 
performance of this power. The headings on the tracing 


covering Mallet engines are given in Fig. 5. 

As it is quite logical that the larger power requires more 
time for despatching some valuable data is compiled monthly 
showing the number of days such engines are in the hands of 
the motive power and the transportation departments respect- 
ively, the number of failures monthly and the miles run per 
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failure. A sample of the tracing used for such information is 
shown in Fig. 6. 

There are necessarily other details taken care of in supple- 
mentary records, but they are of less importance. The above, 
however, will give a good idea of the essential portions of the 
records as they are compiled for the information of the officer 
in charge. 

The idea might be gathered that any such system of records 
is voluminous and possibly unnecessarily elaborate, yet at the 
same time the information shown therein is valuable and serves 
the purpose intended. If certain engines are not making rela- 
tively good mileage on tires, flues, or other parts, the record 
will serve to direct attention to such features which should be 
cared for in order to improve, not only the service, but the 
economy as well. Where low mileage figures appear for cer- 
tain engines running in service where better mileage is being 
given by others, the disparity indicates that the work is probably 
not being taken care of unless it can be explained by some legiti- 
mate reason which an investigation might develop. Here is 
where the traveling engineer can lend valuable assistance by 
closely following the performance of the engines on the road 
and the way they are handled by 
cating to the shop what might be 
to bring up the mileage to better 
working in similar 


the crews, incidentally indi- 
quickly and effectively done 
compare with other engines 
under approximately similar 


service and 
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the usual way. The bottom of the upper drum comes above 
the level of the tubes in the barrel and the back tube sheet is 
riveted to the shell. 

After two years of uninterrupted service of these boilers, 








Fig. 1—Location of 
Bulges on Water 
Tubes. 


Fig. 2—Relation of the Water Level to 
the Top of the Tubes in 
Brotan Boiler. 


J. Noltein, administrator of the Moscow-Riazan-Kazan, reported 
that during this time two serious defects had developed in the 
boiler, both of which have been corrected. One of these was 
the development of small bulges or bagging on the outside 
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Fig. 6—Record of the Amount of Time Required for Running Repairs, Despatching, Etc. 


To keep a complete set of records for locomotives to show 


the essential details of interest, or at least to keep records 
to show the data officers in charge so often ask for, is not a 
difficult task, provided sufficient pains are taken to system- 


atize a plan for gathering together the details, and the record 
is posted currently. The foregoing is an attempt to describe 
a system of records which has been in actual use for a number 
of years and is apparently convincing in its value notwithstand- 
The 
made to embrace valuable information, and in 
way that the Furthermore they, in 
their complete form, seem to satisfactorily show not only the 


ing some time is required for its making. records are 
such a concise 
conclusions are evident. 
cost of power, but the operation as well, for the various classes 


of engines and their parts. 


SERVICE OF THE BROTAN BOILER 


The Brotan boiler is extensively used on railways in several 
European countries, and particularly on the Moscow-Riazan- 
Kazan of Russia. The latest design used on that railway was 
illustrated and described on page 474 of the December, 1910, 
issue of this journal. 

This type of boiler consists of the usual barrel with fire tubes. 
to which is applied a water tube firebox. This firebox is made 
up of a large circular drum at the top which has a direct com- 
munication through one end to the barrel of the boiler, and a 
hollow foundation ring around the bottom which is connected 
at the front end to the bottom of the barrel by one or two out- 
side pipes. Between this foundation ring and the upper drum 
are a series of moderate size tubes formed to the proper shape 
and placed close together so that they form the sides and ends of 
the firebox. The grate bars, brick arch, etc., are installed in 


flanges of the sections of the foundation ring. The bulging of 
the water tubes occurred at different distances from the grate 
up to within 3 or 4 in. of the steam drum. They were usually 
on the visible half of the tubes and generally on the curved 
section as at aaa in Fig. 1. 
in. high. 


The bulges were from .06 in. to .08 
The manufacturers of the tubes believed the trouble 
to be due to a local collection of scale and recommended that 
the tubes be thoroughly rapped with pneumatic hammers at fre- 
quent intervals. Mr. Noltein, however, was of the opinion that 


this bulging could not always be attributed to scale, as he had 


a 
s 
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Fig. 3—Original Type of Foun- 
dation Ring. 











Fig. 4—Improved Type of Foun- 
dation Ring. 


known these tubes to be heated to redness where there was no 
scale present. In speaking of this he said: 

“In addition to the possibility of a slight deposit of scale af- 
fecting the tubes, we must look to the operation of another 
cause, namely the lack of water in the boiler. It has developed 
in the course of time that the locomotive runners consider that 
the Brotan boiler can sustain a considerable lowering of the wa- 
ter level without injury, and is therefore safe, and it frequently 
happens in service that the surface of the water may come down 
to the points A and B in Fig. 2. As the water level lowers, the 
rapidity of the circulation in the tubes will be greatly increased 
and it may under some circumstances happen that there will 
be so rapid a production of steam in each tube due to the loca! 
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circulation, that the water will be driven away from the inner 
side of the tubes, as at c c c of Fig. 2, by the rising bubbles of 
steam.” The practice of this road is, therefore, to be sure that 
the proper water level is maintained, and also to use care to see 
that no scale collects on the inside of the tubes. 

The difficulty of leaky foundation rings is apparently due to 
the design, which originally was as shown in Fig. 3, the leaking 
taking place at the two side flanges. The change of struc- 
ture to that shown in Fig. 4 entirely corrected the trouble. 

Mr. Noltein states that it must further be recognized that 
the Brotan boiler has another weak point, which in spite of its 
economical operation, does not permit it to appear as quite the 
equal of the cold boiler construction, and that is the difficulty of 
removing the water tubes. This feature causes much delay 
in service. He states further that there is no doubt that the 
boiler tubes and superheater flues show a greater inclination to 
leak in the Brotan boiler than is the case in the ordinary con- 
struction. This seems to be due largely to the fact that both 
tube sheets are riveted to the shell and it has been the practice 
to make the back sheet very thick for the purpose of insuring 
a longer life. In some cases, this sheet has been made of plate 
1 in. in thickness. On the latest boilers a 5% in. sheet has been 
specified, and it is expected that this will greatly reduce the 
In addition to the thinner tube sheets 
in the latest boilers, the fire tubes are fitted with the Pogany- 


trouble from leaky tubes. 


Lahmann corrugated ends and the superheater flues are bent 
about 2 in. out of line before being put in the boiler so as to 
give an increased flexibility. Mr. Noltein says that the greatest 
amount of difficulty from leaky flues has been in the oil burning 
locomotives. This is ascribed to the presence of the brick wall 
which stores up a large amount of heat and remains hot for a 
much longer time than the other parts of the boiler, causing 
an unequal expansion. This, taken in connection with the fact 
that the superheater dampers are closed, shutting off the circu- 
lation of hot air through these flues while it is permitted in the 
tubes is believed to account for part of the difficulty. It was 
found many years ago on this road that when the orders to 
close the stack dampers as soon as the engines were put in the 
engine house, were in effect, the trouble with leaky tubes greatly 
increased, but later when the dampers were left open, the trouble 
largely disappeared. It is felt that the superheater damper oc- 
cupies a similar status and the practice now is to keep these 
dampers open while the engines are in the engine house. 

It is not felt that any of these difficulties are serious enough to 


offset the increased efficiency of this type of boiler and there 


appears to be no inclination on the part of the technical staff to 
discontinue its use. 


EXPERIMENTAL ELECTRIC LOCOMO- 
TIVES IN FRANCE 


Plans have been completed for the electrification of a large 
portion of the Chemin de Fer du Midi, and one section of 
hout 24 miles having very steep grades has been worked with 
lectricity for the past two years. In electrifying another sec- 
tion of about 28% miles where the grades do not exceed 2.2 
er cent., the average grade being 1.7 per cent., it was decided 
to prepare broad specifications for electric locomotives and 
ubmit them to the various builders who would be requested 
to prepare their own designs. In response to this, six loco- 
1otives from as many builders have been submitted for trial 
nd three have been accepted. Fully illustrated descriptions 
if this motive power have appeared in recent issues of the En- 
ineer of London, and the following information is taken from 
that source. 

This company has adopted the single phase system and the 
current at the trolley has a pressure of 13,000 volts. The 
ecifications require that the locomotive shall be capable of 
arting and hauling a train weighing about 450 tons behind the 
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tender on a 2.4 per cent. grade. With a train weighing about 
310 tons behind the tender the locomotive shall be able to at- 
tain a speed of 25 miles an hour, and with a load of about 
112 tons it shall attain a speed of 37 miles an hour on this 
grade. It is furthermore required that the motors shall be cap- 
able of sending current back into the line and of being regu- 
lated at will, so that half the normal speed can be obtained on 
« down grade if desired. It is further specified that when oper- 
ating at the normal voltage each of the motors shall give 600 
horse power without the temperature rising above 75 deg. C. 
(167 deg. F.) after a period of six hours. They are also to 
give a 25 per cent. overload for one hour without the tem- 
perature rise exceeding this limit. The motors are to be ca- 
pable of carrying the current corresponding to the following 
tractive efforts, 27,500 lbs. at the start, 17,600 Ibs. at a speed 
of 28 miles per hour, and 9,200 lbs. at a speed of 37 miles 
per hour. Rigid restrictions are also imposed with regard to 
commutation. 

Of the three locomotives accepted after trial one was built 
by the Thomson-Houston Company of France, another by the 
l‘rench Westinghouse Company, and the third by the Jeumont 
Electric Construction Company. Each of these is designed 
on entirely different lines and indicates the present successful 
arrangement for single phase electric locomotives. 

The locomotive furnished by the Westinghouse Company em- 
ploys two motors of 600 horse power each. Each motor is 
connected on both sides by a reduction gearing to an inter- 
mediate shaft located directly below the motor. Crank pins 
on the large gear wheels are connected to a yoke which also 
engages the crank pin on the center of the three driving wheels. 
Side rods connect the voke with the other two drivers. The 
locomotives are of the 2-6-2 type and have driving wheels 
about 47 in. in diameter. The ratio of the gearing between 
the motors and the intermediate shafts is 45 to 74. <A separate 
Both the motors and 
transformers are of the forced ventilated type and the West- 


transformer is employed for each motor. 


inghouse electro-pneumatic system of control is used. The 
The transformers 
are arranged so that the maximum pressure at the terminals 
of the motors is 420 volts 


motors are of the series compensated type. 


These locomotives have a _ total 
weight of about 91 tons, of which the electric equipment 
weighs 48 tons. 

It will be noted that the specifications required that the 
motors return current to the line when coasting down grade 
and these locomotives were at first designed in accordance 
with that requirement, and the braking action was obtained 
by separately exciting one of the motors and obtaining exciting 
current for the other from the first. The armature of the 
second motor was then connected to its transformer, and in 
this way current was sent back into the line. This scheme, 
however, introduced much complication and another system of 
electric braking is now being used. This consists of insert- 
ing resistances in the transformer circuits and has proved very 
satisfactory, so far as braking is concerned, although of course 
no current is returned to the line. Experience has shown that 
the regenerating arrangement is liable to prove a source of 
trouble at the generating station unless at least two locomotives 
are on the line, and one of them is using power. The present 
system with resistances, however, is without serious objection. 
Tests of this locomotive on a 1.7 per cent. grade, with a train 
f 310 tons requiring a tractive effort of 13,400 lbs. showed 
them to be capable of attaining a speed of 26 miles an hour. 
The draw bar horse power was 950, the voltage 11,000, amper- 
age 100, and the kilowatts 970 on this run. The efficiency of 
the machine was 724 per cent. With a train of 112 tons a 
speed of 38% miles an hour was obtained, the drawbar horse 
power being 540. 

The locomotive built by the French Thomson-Houston Com- 
pany also employs two 600 horse power motors which, however, 
are of the slow speed type and drive the wheels through the 
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medium of side rods without gearing. They are in this re- 
spect similar to the Pennsylvania locomotives, except that both 
motors are mounted on one locomotive unit. The side rods 
from the armature shaft connect to jack shafts located on a 
line with, and outside of the driving axles. These carry the 
counter balance weights and are connected to the three pairs 
of drivers by the side rods. This locomotive is also of the 2-6-2 
type. The main rods are inclined at the greatest possible angle, 
the motors being placed close together at the center of the 
locomotive, and it is stated that the center of gravity of the 
machine is about the same as: on a But 
one transformer is employed. 


steam locomotive. 

The motors in this case are started as repulsion machines, 
and when starting, the brushes are short circuited and the cur- 
rent is supplied to the stator terminals. After the motor has 
attained synchronous speed the armature is connected in series 
with the field winding. In order to secure satisfactory com- 
mutation the motors are provided with twenty poles and the 


100 r. p. m, 
When the arma- 


synchronous speed as a repulsion machine is 
which corresponds to 15% miles per hour. 
tures are connected in series with the field windings the maxi- 
mum speed of the locomotive is 48% miles per hour. 

The transformer is of the air cooled type, and its secondary 
has seven taps giving voltages ranging from 260 to 720. There 
is also a 100 volt circuit which supplies current to the motor 
driving the blower and a 320 volt circuit for the compressor 
motor. 

This locomotive is arranged to return current to the line 
when running down grade and using the motors as_ brakes. 
The greatest difficulty in design for this purpose was to pre- 
vent the motors generating direct current. This was overcome 
by interposing a series transformer in the braking circuit, the 
primary of which is connected to the main excitation fields, 
and the secondary to a circuit including the armature and com- 
mutation windings. It has been found by experience that the 
regenerating energy on a given grade may be as much as 40 
to 45 per cent. of the power absorbed in ascending the grade. 

The locomotives built by the Alteliers de Constructions Elec- 
triques du Nord et de lEst (Jeumont) is possibly the most 
interesting of the three. It is also of the 2-6-2 type, but has 
three independent 500 horse power single phase motors mounted 
directly above each of the driving axles. con- 
necting rods between the drivers and the frames are outside 
of the wheels. Each motor is connected to its driver by means 
of a reduction gearing with a ratio of 1 to 2.72. The large 
gear is part of a quill surrounding the axle and connected to 
the wheel centers by means of elastic universal couplings. The 
locomotive is 41 ft. 4 in. in length over the body and 46 ft. 
11 in. long over the buffers. 
the weight on each driving axle being 18 tons. The driving 
wheels are 4 ft. 7 in. in The motors are 230 volt 
series-connected self-cooling type, and give 500 horse power at 
450 r. p. m. It is stated that the efficiency, including the gear- 
ing losses is 87 per cent. under full load conditions, with a 
93 per cent. power factor. When developing 400 horse power 
per motor the efficiency is 88 per cent., and the power factor 
95 per cent. The center of gravity of the machine is 5 ft. 11 
in. above the rail. 

There are two 750 kilowatt transformers with 
primaries connected in parallel and the secondaries in series. 
An induction regulator is mounted on the upper yoke of each 
transformer and change the pressure at the ter- 
minals of the three motors. This constitutes one of the novel 
arrangements of this design. of the single 
phase type and are connected in series with the transformers. 
The voltage they produce is either added to or subtracted from 
the pressure of the transformers, and by this means a pres- 
sure ranging between 200 volts and 760 volts can be obtained, 
the change taking uniform manner. With this 


There are no 


It has a weight of 86 metric tons, 


diameter. 


air cooled 


serves to 


The regulators are 


place in a 
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system the large number of contactors are not required, and 
there is no necessity of using taps on the secondary side of the 
transformer. 

The fields or stators of the induction regulators are magnet- 
ized by the windings of the transformer, and there is a short 
circuit connection on two points of the rotating element at 90 
deg. from the feeding point for the purpose of annulling the 
inductive drop. The rotor of each induction regulator is 
moved by means of a small motor mounted on top of the regu- 
lator and driving through two reduction gears. 

Although the main driving motors are of the compensated 
series type they are used as repulsion machines when starting. 
The stator carries three windings consisting of a main series 
winding, a compensating winding and another winding for as- 
sisting commutation. The two latter are placed in the same 
slots and for series running are connected in parallel. They, 
however, have a different number of turns and a different 
cross section of copper. These windings are displaced 90 elec- 
trical degrees from the main winding, but the compensating 
current is proportional to the working current. One object 
of working the motors as repulsion machines at low speeds 
is that the commutation is more satisfactory and an excellent 
starting torque can be secured when operating in this way. 
The commutation windings are not connected in parallel when 
the motors are operating in this way, but one winding is dis- 
the and three windings, one 
on each of the motors, are then connected in parallel. The 
result of this is that all the motors are compelled to run at 
equal speeds. 


connected from other these 


If one has a tendency to run faster than the 
others a higher pressure is produced in the winding which is 
connected in parallel with the field windings of the other mo- 
tors, consequently a current is set up in these windings which 
tends to increase the speed of the other motors and to reduce 
the speed of the machine which is running too fast. It is this 
arrangement which has obviated the necessity of using side 
rods. When the motors are working at higher speeds they 
are all connected in series. 

These locomotives are arranged for returning current to the 
line when running down hill, although at the expense of a con- 
siderable complication of electrical equipment. 

All of the controlling operations are effected by means of 
small auxiliary motors which are in turn governed by a low 
tension circuit from a small two cylinder controller at either 
end of the locomotive. Signal lamps in each operator’s com- 
partment indicate the positions of the various controlling de- 
vices. There is also a foot operated switch which is used, in 
connection with the positions of the controller handle, to effect 
the repulsion connection of the motors. This switch is used 
only during starting and should it be held too long there is a 
centrifugal switch the motors to the series 
connection on reaching a speed of 13.6 m. p. h. When the 
locomotive is regenerating, this switch also serves to break 
the circuit when the speed drops below 13.6. Eight other 
locomotives of this design have been ordered. 


which will throw 


Hotpinc Power or Sprkes.—Tests made by the United States 
Forest Service, by several universities and by a number of rail- 
roads show that common square spikes have increased holding 
power when driven into previously bored holes. 


SareTy APPLIANCES IN Porto Rico—The Supreme Court of 
the United States in a suit for damages against the American 
Railroad Company of Porto Rico, because of the death of an 
engineer, holds that the federal safety appliance act applies in 
Porto Rico. 


Evectric RaiLtroap AccipENTs.—In the Second Public Service 
District for the State of New York, which does not include 
New York City, there were 80 persons killed and 2,206 injured 
by the operation of the electric railways during the calendar 
year up to December 18, 1912. 
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CRACKED CYLINDER REPAIRED WITH 
CONCRETE 


BY W. P. HUNTLEY, 
General Foreman, Chesapeake & Ohio, Ashland, Ky. 
In March, 1912, a locomotive came into the shop with a bad 
crack in the wall of the steam passage in the right cylinder. This 
crack was high up on the contour of the wall, and in such a 


Ge-+23 Pipe Plug 


Crack in inner 
wall of steam 
passage about 
/ 33 long 


L 23 ‘Pipe Flug 











Bottom line of 
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Method of Repairing a Cracked Cylinder with Concrete. 


position that it was impossible to weld or patch it, and was of 
sufficient size to practically make the operation of the locomotive 
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impossible. 


As an experiment it was decided to fill the cored 
cavity in the cylinder around the cracked wall with concrete and 
a 2% in. hole was drilled in the front wall at the extreme top 
of the cavity. A wooden cover was fitted across the bottom of 
the cavity as high up as it could be inserted. A mixture of 
Portland cement and sand in the proportion of 1 to 1 was made 
and thoroughly worked to a liquid state, so that it would run 
easily. About two wheelbarrow loads 

through the hole, nearly filling the cavity. 


of this was inserted 

It was allowed to 
stand for five days and the engine was again put in service. 

From March 18 to December 5, the locomotive was in regular 
use with no evidence of leakage. On the latter date it came into 
the shop for a general overhauling, and a careful inspection 
showed that the cement was intact and there was no evidence of 
leaking, and it was decided that it would be unnecessary to re- 
new the cylinder. From January 1 to date the engine has been 
in through freight service, handling full tonnage, and it appears 
that by this method, which cost $2.75 for concrete, sand and 
labor, results as satisfactory as would have been obtained with 
a new cylinder are gained. The same method has also been ap- 
plied to repairs of a similar crack on another locomotive, and 
appears to be equally satisfactory. 


PUNCHING SPRING PLANKS 


BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 
Where there are a large number of truck spring planks to be 
made it has been found best to punch out both the holes and 


the slot on a hydraulic press. One of the drawings shows a press 
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Punch. 
Details of Dies and Supports Used for Punching Spring Planks on a Hydraulic Press. 
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fitted for that purpose and the other shows the punch and dies. 
Only one plunger is necessary and as shown in the drawing 
the front plunger is held down by a bracket or strap. The 


punch cuts out a slot 2% in. x 12 in. and punches 8 holes 27-32 
The details clearly show the con- 
The guides for the channels are made of 


in. in diameter at one stroke. 
struction of the dies. 









































Hydraulic Press Equipped for Punching Spring Planks. 


wrought iron and are bolted to the bed of the press as illustrated 
above. One press operator and two helpers will punch from 
60 to 90 spring planks in 9 hours, which is an average of 1,200 
holes and 150 slots through 7-16 in. material. No trouble has 
been experienced in erecting these punched planks as they are 


interchangeable and match with the holes in the truck sides: 


PROTECTING SLIDE VALVE FEED. 
VALVES IN SHIPMENT 





BY F. W. BENTLEY, JR., 
Machinist, Chicago & North Western, Huron, S. D. 


The slide valve feed valve is a delicate piece of mechanism, 
and the smallest particle of dust or foreign matter coming in 
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Method of Protecting Slide Valve Feed Valves During Shipment. 


contact with any of its sensitive working parts may be sufficient 
to disorder the valve and cause an engine failure. 
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The valves are often shipped from a general repair shop to 
outlying roundhouse points, where such repair work is not usu- 
ally performed. While being transferred they are in charge of 
baggagemen and others who know little about their construc- 
tion, and who take no special precaution to protect them from 
damage. The illustration shows a method of safeguarding these 
valves during shipment by means of a strip of % in. pine, 4% 
in. x 1% in., bolted over the gasket face. A supply of these 
strips can be kept on hand in the air brake department ready 
for application to the valve as soon as it comes from the test 
rack. Only a few seconds are required to remove the block, and 
it prevents the entrance of any foreign matter through the large 
air ports. 


GRINDING PISTON RINGS IN AIR BRAKE 
APPARATUS 





BY J. A. JESSON, 
Louisville & Nashville, Corbin, Ky. 


When grinding piston rings in triple valves, air pump 
governors, etc., it is found that better results may be obtained 
both in time and workmanship by using a jig that is flexible 
enough to allow the piston to slide freely and true in its guide. 
Such a jig is shown in the illustration. Fig. 1 shows the appli- 
cation to a triple valve. One end of the body A is split in 
four sections and has a collar B, with four set screws, one for 
each section. These set screws close the four sections in on the 


knob on the end of the piston, holding the jig firmly in posi- 
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Fig.!. Fig. 2. 
Jigs Used for Grinding Air Brake Piston Rings. 
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tion. The other end of the body is cupped out as shown to 


receive the ball end of the lifting handle. This ball is held in 
the socket by a nut which screws down over the body A and 
holds two handles for turning the jig. Enough lost motion 
is provided in the socket to permit of a hammer like blow at 
the beginning of each stroke which renders the movement 
easier and more rapid. Fig. 2 shows the: application of the 
jig to a pump governor. In cases such as this, where there 
is a valve seat to be ground, it can be done in the same opera- 
tion as the piston rings. 


VANADIUM Propuction.—The production of metallic vanadium 
during 1912 is estimated to be about 300 tons. 


A BASIS FOR MEASURING LATHE CAPACITY 


The Value of Torque at One Foot Radius Gives a 
Correct Estimate of the Metal Removing Capacity 


BY L. R. POMEROY 


In most cases the best lathe of any selected size is the one 
which will remove the largest amount of metal, or take the 
heaviest cut on all diameters of work up to its maximum 
swing. To make a fair comparison it is necessary to select 
some particular material, such as mild steel, and to assume a 
certain quality of tool steel which it is known will stand a 
certain pressure per square inch on the tool point. Further, 
it is necessary to select a desirable cutting speed and to as- 
sume a certain pull or tension per inch width of the driving 
belt. which equal 
for the two machines, it is possible to get exact knowledge 
of the capacities of the headstock by means of a comparison 
of the spindle speeds and torques actually obtainable in each. 


Having selected these conditions, will be 
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Fig. 1. 


As a basis for comparison the methods devised by Dr. J. T. 
Nicolson, of Manchester, England, will be found very satis- 


factory. The scope and magnitude of Dr. Nicolson’s research, 
which was undertaken with the utmost care, together with the 
standing of the men participating in the tests, established be- 
yond all question the authoritative value of the results. The 
pressure on the tool point is shown to be approximately pro- 
portional to the area of the cut, and therefore the torque re- 
quired to take any size cut is equal to the force on the tool 
times the of the work. For uniformity, the torque at 
one foot radius is adopted. 


radius 
The speed at which the cut can 
be taken on any diameter is dependent on the spindle speed 
that can be obtained with the machine. These facts, together 
with the relations which were established by the maximum 
cutting speed and the area of the cut show that in any machine 
a definite relation exists between the spindle speed and the 
accompanying torque obtainable. 

Experiments made by the Manchester Association of Engi- 
neers and the Berlin Section of the Verein Deutscher In- 
genieure have been used by Dr. Nicolson to derive equations 
expressing approximately these relations. In the experiments 
the duration of the cut was not less than twenty minutes, and 
it was taken without injury to the tool. For mild steel, these 


equations, modified to suit American practice, are given below. 
The swing in each case is taken as the face plate diameter: 


Area of cut in sq. in. = Swing? ~ 25,600 

Cutting speed in ft. per minute = (25,600 + Swing?) + 15 

Maximum spindle speed = 7,200 + Swing 

Minimum spindle speed = (102,400 + Swing*) + (60 + Swing) 
Torque at 1 ft. radius = (100 tons X area of cut X diam. of work) + 24 


For a geared-head lathe the corresponding torque to be able 
to produce the required torque at the tool point, neglecting the 
friction of the gears and bearings, equals: 


(50 lbs. X width of pulley * diam. of pulley X gear ratio) + 24 
This is derived as follows: 
Torque at 1 ft. radius = (H. P. 33,000) (27 R. P. M.) 
Hlorse power = (lbs. pull width of belt X diam. of pulley X 
n. 2. Me x B) (33,000 x 12) 


Combining and using 50 lbs. pull we have 


Torque at 1 ft. radius = (50 lbs. width X diam.) + 24 


For a cone-head lathe the corresponding torque equals: 
(50 Ibs. width of pulley X diam. 


of cone X gear ratio) + 24 
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In each of the above equations the widths and diameters are 
expressed in inches and the 50 lbs. pull per inch width of belt 
is selected as being a safe average figure for normal working 
conditions. Any other pull per inch width may be inserted in 
this formula so long as the same conditions apply for all the 
different machines being compared. It should be noted, how- 
ever, that the use of a figure other than that given will not 
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permit a direct comparison being made with Dr. Nicolson’s 
formula. 

As there seems to be some misapprehension as to just what 
is meant by torque in this connection, the following is offered 
in explanation. Many writers and engineers erroneously ex- 
press units of both work and torque in foot pounds which 
causes a confusion regarding the distinction between the two. 
Work is properly expressed in foot pounds, while torque should 
be expressed in pounds feet, or preferably in pounds at a given 
radius. Work is the overcoming of resistance through a cer- 
tain distance and is measured by the product of the resistance 
and the distance through which it is overcome. It is also 
measured by the force into the distance through which the 
force acts in overcoming the resistance; or, referring to Fig. 
1, when the weight of 50 lbs. is raised through a distance of 
100 ft. the work done is 5,000 ft. lbs. Torque, however, is the 
measure of the tendency of a body to rotate and may exist 
even if there be no motion. 
cumference of the drum 
moving or standing still. 


In Fig. 1 the torque at the cir- 
is 50 lbs. ft., whether the drum is 
This is best expressed as the torque 
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Fig. 3. 


of 50 lbs. at 1 ft. radius. It is assumed in this case that the 
hoisting rope has no weight. 

In order to make them more readily available as a basis for 
comparison, Dr. Nicolson’s graphic 
These have been trans- 


formulas are shown in 
form in the accompanying illustrations. 
posed to suit American dimensions. In Fig. 2 are shown the 
maximum and minimum spindle speeds, together with the 
area of the cut and the cutting speed for various lathes having 
a swing or face plate diameter from 12 in. to 38 in. From 
this it will be seen that the standard 24 in. lathe should be 
able to take a cut in mild steel having an area of .0225 sq. in. 
at a speed of 59.4 ft. per minute. Such a lathe should have 
spindle speeds varying from 10 to 300 r. p. m. In Fig. 3 
further curves are shown for the cubic inches and pounds of 
metal removed per minute, together with the gross horse 
This is the amount required at the tool point and 


power. 
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does not include the friction of the machine. This indicates 
that a 24 in. lathe should remove 4% lbs., or 16 cu. in. of mild 
steel per minute, which would require 10.4 gross horse power. 
In this connection it should be understood that these formulas 
are all based on the fact proved in the experiments that the 
tool point can safely withstand a pressure of 200,000 lbs. or 
100 tons per sq. in. 

In Fig. 4 are shown curves for obtaining the allowable pull 
per inch of width for single and double belts with different 
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diameters of pulleys and at different speeds. This curve is 

based on the formula derived from the tests of Gehrckens & 
Kammerer, which is expressed as follows: 

ax s: 

Pounds pull per inch width = (10 + — os > ie 

Fig. 5 shows the relation of revolutions per minute and feet 

per minute for various diameters of pulleys between 5 in. and 


36 in. 


{t will be understood that the various curves shown, with 
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Fig. 5. 


the exception of Fig. 4, have no direct association with the 
torque, which is entirely independent of the speed. 

As is shown above the torque in pounds at 1 ft. radius equals 
(Belt pull X width of belt X diam. of pulley X gear ratio) + 24 
and Fig. 6 will give the value of the torque for various di- 
ameters of pulleys from 15 in. to 35 in., and from 1 in. to 8 in. 
width of belt under a tension per inch width of belt from 30 
Ibs. to 80 lbs., and with gear ratios between 1 to 1 and 1 to 11. 
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The example shown by the dotted line indicates that a 6 in: 
belt and a 20 in. pulley having 50 Ibs. tension will give a torque 
of 250 Ibs. at 1 ft. radius, with an open belt, and of 2,000 lbs., 
with gear ratio of 1 to 8. 

With the information obtainable from these various curves 
and formulas it is possible to establish a curve between spindle 
speeds and torque at a one foot radius for Dr. Nicolson’s ideal 
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machine, which can be used as a base, and any other lathes 
can be compared either with the base or with each other. 

This curve will take the form of a rectangular hyperbola 
and becomes a straight line when plotted on logarithmic cross 
section paper. The base line representing an ideal machine as- 
sumes that there is a change of gear for every spindle speed, 
so that each reduction in speed is accompanied by the increased 
torque or, in other words, that the maximum cut at the maxi- 
mum cutting speed can be obtained on any diameter of work. 
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curve will 
msist of a jagged line with vertical sections of equal torque 
etween each of the spindle speeds that are obtainable by the 
ear reduction in the head-stock. Since for the purpose of 
ymparison it will be desirable to obtain the results at the same 
eeds in all cases, these curves are shown as drawn through 
the points of maximum torque at each spindle speed. At any 
lected speed, the geared head machine with constant speed 


Vhen an actual machine is plotted, however, the 
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belt or motor drive would give a torque shown on the curves 
in Fig. 7, if the gears were so arranged as to provide that 
spindle speed. 

As an example of the procedure in using this method let us 
select three 24 in. lathes. One is an ordinary cone-head machine 
which has a three-step cone, 3% in. in width and 15 in, 
12% in., and 10 in., diameters, and a back gear arranged to 
give a 1 to 3 reduction. With a countershaft speed of 250 r. p. 
m. this will give spindle speeds as shown in the table below. 
The two geared-head machines are lathes now on the market, 
both of them being arranged to give eight spindle speeds by 
changes of gears in the lathe headstock. Geared-head lathe 
No. 1 has a 16 in. driving pulley, a 5 in. belt, and gear reduc- 
tions in the headstock to provide spindle speeds of 300—200— 
160—107—61—40—32—21. lathe No. 2 has a 16 
in. driving pulley, a belt 6 in. in width, and is arranged to pro- 
vide spindle speeds of 260—160—92.2—56.6—33.7—20.8—12.1— 
7.4. The driving pulley has a constant speed of 268 r. p. m. 
in the latter lathe and 400 r. p. m. 

In the following table : 


Geared-head 


in the former. 


re given the spindle speeds and the 
corresponding torques for each of these machines, including the 
base lathe, for a range of These are also 
shown in curve form in Fig. 7. 


selected speeds. 








SPINDLE SPEEDS AND CORRESPONDING TORQUES. 
sase Lathe Cone Head Geared Head No. 1 Geared Head No. 2 
: a if Pay \ ERS ees . p 
Speed Torque Speed Torque Speed Torque Speed Torque 
300 141.65 300 110 300 225 260 206 
200 212.5 200 165 200 337 160 336 
160 266 133 248 160 420 92.2 580 
100 425 100 330 107 635 56.6 945 
60 708.2 67 493 61 1,100 33.7 1,560 
40 1,062 4 750 40 1,700 20.8 2,570 
30 1,416 owe aes 32 2,100 12.1 4,440 
20 3=2,124.8 wea mere 21 3,200 7.4 7,250 


We can now select any range of speeds desired for com- 
parison and obtain the corresponding torque for each machine 
from the curves in Fig. 7. Selecting a cutting speed of 60 
ft. per minute as satisfactory for mild steel, the diameter of 
work to provide this cutting speed at the spindle speed selected 
can be easily obtained. Having then the torque at one foot 
work, the area of the cut which 
it is possible to take at that diameter and cutting speed with a 
constant pressure on the tool point of 200,000 lbs. per sq. in. 
is found by transposing torque formula, 
shows that the area of the cut is equal to 


radius and the diameter of 


Nicolson’s which 


(Torque X 24) 200,000 of work) 


diam. 
For the base and the selected machines the area of cut at the dif- 
ferent speeds is shown in the following table: 


AREA OF Cut AT SELECTED SPEEDS. 


Diam. of work Area of Cut in Sq. In. 








Spindle for cutting = aati —_— 
speed, speed of Base Cone Geared Geared 
r. p. m. 60 f. p. m. Lathe Head Head No.1 Head No. 2 
300 .764 0223 0173 .0354 .0283 
200 1.145 .0223 .0173 0353 .028 
160 1.43 .0223 .0173 0353 .0282 
100 2.29 0223 0173 -0356 .028 
60 3.82 0223 .0173 .0353 -0278 
40 5.73 .0223 .0173 .0356 -0274 
30 7.64 .0223 0173 .0354 -0275 
20 11.45 0223 .0173 .0353 .0274 
10 22.92 0223 017; -0356 .0273 
ACGOEBR icc ini .0223 .0173 0354 .0278 


This proves that of the machines selected, the geared-head 
lathe No. 1 is by far the best lathe and that it has a metal 
removing capacity 27 per cent. greater than geared-head lathe 
No. 2, and practically 100 per than the cone- 
head machine. Furthermore it is 59 per cent. greater in capacity 
than the base machine. 

As a further example of the value of this method of investi- 
gating lathe headstocks, it will be noted that geared-head lathe 
No. 2 provides a spindle of speed of 7.4 r. p. m. At this speed 
the lathe has a torque of 7,250 lbs. at a one foot radius, and 
this torque will permit the maximum cut which the tool can 
take at 60 ft. per minute cutting speed to be made on a diam- 


cent. greater 
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eter of 31 in., which of course is impossible for a 24 in. lathe, 
and it is immediately seen that this speed is practically useless 
for capacity work on this machine. With a diameter of work 
equal to the face plate, and with a spindle speed of 7.4 r. p. m., 
the maximum cut could only be taken with a cutting speed of 
46.5 ft. per minute, or 77 per cent. of the desired speed. 

When this method is used in connection with lathes which 
obtain changes of spindle speed by means of a variable speed 
countershaft connected to the headstock by a belt, the torque 
for the various speeds which are obtained by a change of gears 
in the counter-shaft will only be equal to the torque that can be 
provided by the belt connecting to the headstock and should be 
figured with a 50 lbs. pull per inch width of that belt, i. e., only 
one torque for all the speeds provided by the countershaft. In- 
vestigation should also be made to discover if, under these condi- 
tions, the belt connecting the counter-shaft to the line shaft is 
being over-strained, and in such cases the torque as given by 
that belt should be used. In an arrangement of this kind it 
will be impossible to draw the continuous curves through the 
torque as given for each speed, as can be done for the geared- 
head or cone-head and the curves between torque 
and spindle speed in that case will become a series of vertical 
and horizontal lines. 

While the application of this method is here shown for lathes 
it can also be applied with equal facility to both the horizontal 
and vertical boring machines. 


machines, 


MOTION WORK KINKS 


BY WILLIAM H. FOWLER, 


Motion Work Foreman, Great Northern, St. Paul, Minn. 


FLAT ROD BENDER. 
Walschaert valve 
this tool. At the 
three 


rods, etc. can be 
Northern shops, 


is for light 


Eccentric blades, 
readily offset with 
St.. Paul, 


gear 
Great 
oan; 


sizes; the size 


it is used in 
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Fig. 1—Flat Rod Bender. 


eccentric blades, rods of Walschaert valve gear and all small 
work; the 4 in. size, shown in Fig. 1, is for general motion 


work; and the 5 in. size is for eccentric rods, tumbling shaft 
arms, brake levers, etc. The great advantage of this bender 
is that there are no loose parts to drop on the floor or in the 
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pit. The head on the key keeps it from dropping when in use. 
It will be noticed that the set-screw hole is drilled and tapped 
at an angle. This puts the strain on the center of the screw 
when it is being used and adds greatly to the life of the screw. 
The parts are all forged from soft steel. 

ROD TWISTER. 


A useful tool for twisting eccentric blades, etc., is shown 
in Fig. 2. It is operated by four set screws set opposite each 
ouher in two pairs. The upper and lower set screws on the 
opposite sides are used at the same time to twist the rod, there 
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Fig. 2—Flat Rod Twister. 


being two for one direction and two for the other. . This tool 
will twist iron up to 1% in. thick, and is essentially a one-man 
tool, no helper being required by the machinist while using it. 
The handle on top adds to ease in carrying. 

ROUND ROD BENDER. 
and valve rods, up to 2% in. in 
3, and is operated the same as the 


The heel of this tool is circular and 


A bender for round iron 


diameter is shown in Fig. 


flat rod bender in Fig. 1. 
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Fig. 3—Bender for Round Rods. 


the rod. A small tempered point on the set-screw helps to 
hold the tool in position when in use. The set-screws for all 
three tools are made with a standard thread. The above tools 
were all devised by the writer. 








SAFETY ON THE CHICAGO & NORTH WESTERN 


First Prize Article in Competition Which Closed June 
1, 1912, Includes a Rough Outline of Organization 
for This Work and Illustrations of Shop Safeguards 


BY W. T. GALE, 
Shop Demonstrator, Chicago & North Western, Chicago. 


It has been said that dangerous machinery, public conveyances, 
and places of amusement have been responsible for more killed 
and injured persons during the past few years than have some of 
the most disastrous wars of modern times, and it is high time 
that the matter be given the serious consideration and action that 
it demands. Prominent life and accident insurance companies 
are giving the matter serious thought and are interesting them- 
selves to the point of having their representatives visit various 
shops and factories with the object of securing the best ideas of 


safety devices. They have gathered a large number of photo- 





Second, the 
the various classes of labor 
Third, terminal committees, composed 
of the trainmaster of freight terminals, yardmaster from each 
yard, switchmen, firemen, engineers, carmen, trackmen and agent. 
Fourth, the central committee, composed of the assistant general 
manager, one general superintendent, two division superintend- 
ents, two representatives from the motive power department, one 
from the car department, engineer of maintenance, fire inspector, 
trainmaster of freight terminals and R. C. Richards as the chair- 


brakemen, stationmen, bridgemen and shop men. 
shop committees, composed of 


employed in the shops. 











Fig. 1—An Educational Talk to the Shop Men on Safety Appliances. 


graphs of these and placed them in book form with suitable 
descriptions explaining their uses; any employer of labor in- 
terested can secure a copy upon request. 

Among the first railways to take up and put into practice the 
idea of “safety first” was the Chicago & North Western, and the 
credit is due to R. C. Richards, chief claim agent of that road, he 
having originated and organized a complete and efficient system 
‘f safety committees on every division and branch of the road. 
The organization was completed and the plan put into operation 
lanuary 1, 1911. 

The safety committee organization is as follows: First, the 
livision committees, composed of the division superintendent, 
livision engineer, division master mechanic, and one or more 
epresentatives from each class of labor employed on the division, 
uch as trainmen, firemen, conductors, trackmen, switchmen, 
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man. The local committees hold meetings twice a month, and the 
members report all dangerous and unsafe conditions, and make 
recommendations covering them. The chairman of the committee 
has the secretary, usually a stenographer, make a record of all re- 
ports, and sees that proper action is taken pertaining to the 
reports. Sometimes it is mecessary for a large expenditure to 
cover some of these suggestions. These are referred to the 
central committee for action. Mr. Richards and the members 
of the central committee make trips over the road occasionally 
and address mass meetings of employees, advising them in mat- 
ters pertaining to safety precautions. These are called safety 
educational campaign trips. 

The local committees have accomplished most excellent results, 
among which are the placing of efficient guards around all dan- 


gerous machinery, such as pulleys, line couplings, belts, hoisting 
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cranes, etc., and around lye vats, heating furnaces, elevators and 
electric motors; also the efficient guarding of dangerous moving 
parts of machines such as lathes, boring mills, planers, drill presses, 
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dangerous implement in his hands or on his shoulders. By refer- 
ence to the accompanying photographs and sketches, the particu- 


lar style of guard employed may be seen. All these guards, with 




















































































































































automatic machines, metal shears, punches, emery wheels, rip 
saws, joining machines and band saws. Automatic warning bells 


have been placed on the transfer tables, and windows in the 














Fig. 


3—Adjustable Swing Guard on Rip 


Saw. matic M 


panels of doors through which employees pass in going from 
one shop to another, so that a man using the door can see any- 
one coming in the opposite direction, possibly with some 





Fig. 4—Guard for Ends of Rods in Auto- 
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Fig. 2—Details of Adjustable Safety Guard for a Rip Saw. 


a few exceptions, originated with the committees. There is an 
elaborate system of fire signals in the yards and shops, and a 
local fire company is furnished by the railway with the proper 














Fig. 5—Friction Brake on Boring Mill. 
achine. 


apparatus for emergencies. Like precautions are adopted in all 
places where the committees are stationed. Special committees 
are detailed to see that employees do not get on on or off moving 
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. 6—Glass Guard for Grinding Wheel. 




















Fig. 10—Guard for Electrical Machine. 
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9—Punching or Stamping Mill. 





Fig. 11—Danger Sign for Overhead Repair Work. 
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shop trains, and every committeeman has jurisdiction over any 
part of the road or shops that he may be in, with the privilege 
of reporting dangerous conditions to the local chief committee- 


man, or to the central committee. A statement is shown giving 
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Wood Jointer. 








Fig. 14—Guard on Swing Rip Saw in Open 
Position. 


results from all over the system from the inception of the organi- 
zation to date. 


STATEMENT SHOWING REDUCTION IN NUMBER OF ACCIDENTS ON THE CHICAGO 


& NortH Western FoR SIXTEEN Montus EnpinG May 1, 1912, 
AS COMPARED WITH SIXTEEN Montus ENDING 
DeEcEMBER 31, 1910. 
27 fewer. trainmen killed, a decrease of.........cseeee0. 53.0 per cent. 


1,940 fewer trainmen injured, a decrease of 44.0 per cent. 
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10 fewer switchmen killed, a decrease of.............4.. 41.7 per cent. 
146 fewer switchmen injured, a decrease of.............. 17.1 per cent. 

3 fewer stationmen killed, a decrease of..............-. 50.0 per cent. 
148 fewer stationmen injured, a decrease of.............. 16.8 per cent. 
1,044 fewer trackmen injured, a decrease of.............00. 43.8 per cent. 

















Fig. 13—Application of Guard to Wood Jointer. 























Fig. 16—Foot Guard on Wheel Lathe. 

134 fewer bridgemen injured, a decrease of...........44. 31.4 per 
5 fewer car repairers killed, a decrease of............+. 71.4 per 
34 fewer car repairers injured, a decrease of............. 8.4 per 
1 fewer shop and roundhouseman killed, a decrease of.. 14.3 per 

261 fewer shop and roundhousemen injured, a decrease of. 15.0 per 
1 fewer other employee killed, a decrease of............ 7.7 per 
1 fewer other employee injured, a decrease of.......... .3 per 
3 bridgemen killed in 1911-1912, same as in 1909-10. 

But an increase of 2 trackmen killed in 1911-1912. 


cent. 
cent. 
cent. 
cent. 
cent. 
cent. 
cent. 





































1913. 
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Totrat REDUCTION OF 
45 fewer 


employees killed, a decrease of............-0+: 31.5 per cent. 

3,708 fewer employees injured, a decrease of............+.. 32.2 per cent. 

9 fewer passengers killed, a decrease of.............4:. 42.9 per cent. 

201 fewer passengers injured, a decrease of.............. 17.5 per cent. 

53 fewer other persons killed, a decrease of............. 18.4 per cent. 

87 fewer other persons injured, a decrease of............ 11.2 per cent. 

TOTAL. 

107 fewer persons killed, a decrease Of.........eeeeeeeees 23.7 per cent. 

3,996 fewer persons injured, a decrease of...........e0000: 29.8 per cent. 
1911-12. 1909-10. 

Gun. weit ee ipa rete 

Killed. Injured. Killed. Injured. 

BI Se cacavccn cin edeedecnaewe 98 7,788 143 11,496 

CLEP EC CCTT TTC re 12 945 21 1,146 

CE OROONE Abe vdtenesasene esas 235 691 288 778 

TED . “kkeb eked egeteneninxendn 345 9,424 452 13,420 


A view in one of the shops while an education talk by one 
of the members of our central committee was being given to 
shop men on safety precautions is shown in Fig. 1. 
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An adjustable swing guard for a rip saw is shown in F 
and 3. The basket may be adjusted for height by the operator, 
who has only to grasp a small wooden handle hanging along- 
side of the pipe above the basket. One light pull removes the 
tumbler pins in the collar at the back of the hanger and it can 


be swung out of the way. In pulling it back into position the 
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pulleys and belt on a wet automatic tool grinding machine. You 
will also note in rear of this guard the end bed of a planer 
with a sheet iron plate covering the inside part of the bed. This 
is to prevent the men from putting any kind of material in that 
part of the beds,’‘a practice of which is considered dangerous. 

A very good guard for the knives of a jointing machine is 
shown in Figs. 12 and 13. It works automatically, that is, it 
returns into position when the material passes over the knives. 
It may be removed instantly when necessary and is just the 
thing for a locomotive repair carpenter shop where one machine 
has to do all kinds of work. 

A swing rip saw guard in position over the saw and a guard 
in front of the saw to keep the workman's hand out of the way 
is shown in Fig. 15. Another view of the guard in an open 
position, in order that the saw may be taken off, is shown in 
Fig. 14. 

Fig. 16 shows a foot guard around a cam, which regulates the 
feed of the tool on a large driving wheel lathe. This cam when in 
motion comes within 1 in. of platform that operator stands on 
and would crush his foot if he left it under the cam when in 
motion. 

A handy and quickly applied gear guard for lathes, made large 

















17—Guard for Lathe Feed 
Gears. 


Fig. 


Fig. 


tumbler pins fall into the holes in the collar and it is again locked 
in proper position. 

Fig. 4 shows a floor stand cylinder guard for the ragged ends 
of steel rods passing through automatic machines. Employees 
passing close by cannot get their clothes caught when this guard 
is placed over the ends of rods. 

A foot and friction brake on a boring mill to quickly stop the 
machine in case of accident or to facilitate handling the work, is 
shown in Fig. 5. Pressure of the foot on the treadle forces the 
wooden block 1 by means of a system of levers, against the 
edge of the revolving table and brings it to a stop. 

An adjustable glass guard to protect the eyes from material 
that rebounds from the tool rest when men are grinding is shown 
in Figs. 6 and 7; it may be placed in any position to accommodate 
the material to be ground, or the light reflection, or may be 
moved out of the way entirely to suit the work. Note also 
the cup guard on the end of the shaft screw, covering both 
screw and nut so that the operator's work jacket cannot be 
caught on them. 

A metal rolling machine in the tank shop which is well guarded 
is shown in Fig. 8, and a punching or stamping mill whose fly- 
wheel and pulleys are carefully guarded is shown in Fig. 9. A 
typical guard for electric motors is shown in Fig 10. 

Fig. 11 shows a man doing some repair work overhead and 
danger sign stands placed so that employees will see them and 
not pass underneath, thereby inviting an injury from.a falling 
tool. On the same view is shown a guard for a switchbox, 








18—Guard Removed from 
Feed Gears on Lathe. 





Fig. 19—Friction Brake 


Stopping a Lathe. 


for 


enough to cover the gears in any position, is shown in Fig. 17. 
It slips over two brackets which hold it in place. The same guard 
disengaged, while the gears are being changed, is shown in Fig. 
18. 


only. 


Its removal and re-application is a matter of a few seconds 
A friction belt for stopping a lathe in a hurry, when neces- 


sary, is shown in Fig. 19. It is very handy in case of an accident. 


AFRICAN RatLways.—tThe first South 
Africa was a short line, constructed by a company, from Cape 
Town to Wellington, with a branch to Wynberg, amounting in 
all to about 63 miles in length. It was begun in 1859, and 
opened in 1863, and was taken over by the government in 1873. 
This line was on a gage of 4 ft. 8% in. When, however, the 
Cape Colony decided to embark on a policy of railway extension, 


GAGE OF railway in 


the question arose whether a narrower gage would not be more 
suitable to the requirements of the country. The decision in 
1869 to construct many extensions in India on the 3 ft. 1 in. 
gage no doubt influenced the Cape government in the adoption 
of a somewhat similar gage. This decision practically settled 
the question for nearly the whole of Africa. Thus, when the 
political union of South Africa was accomplished, the physical 
union, through uniformity of railway gage, had been already at- 
tained. The gage fixed on was 3 ft. 6 in., and the Cape Town 
to Wellington line having been converted, construction was 
pushed forward from three ports—Cape Town, Port Elizabeth 
and East London. 
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BOILER SHOP KINKS 


BY R. W. CLARK, 
Foreman Boiler Maker, Nashville, Chattanooga & St. Louis, Nashville, Tenn. 





DIES FOR SWAGING TUBE ENDS. 

The set of spring dies illustrated is used for swaging the 
ends of boiler tubes, and is made in two sections, which are 
held apart by two coil springs A which fit in holes in the dies. 
The dies are held true by four guides B which are riveted 
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applied through two short struts B, which are set in the yokes 
C and D. C fits on the end of the plunger, and D fits over 
the bolt and is held by a nut. 


When the pressure is applied 



































25 7 
1 | 7 
toy 

\ 
I i 
! i ' 
! ‘ 1 
{ | ! 





poccco- 


oe 
Jeni as ee eas em 





























| 
mes "tee } L—1 
Large End. Section M.N. Small End. 
i T T T 
M \ l : | 
1 | — -——.! — 
CO; ‘iO! | ©O a 
| el bee om 
! Ta | 
' \ ) 
| he 4 
' ie | | 
| 
‘ ty | 
ae | | — 
| i a| [ae Ae 
: (5 @) ©) (' B) 
| { S54 Q = 
1 L 














Top View. N Top Die Removed. 


Dies for Swaging Tube Ends. 


in the bottom die and are free to slide in the 
hole through the dies is bored with a taper, 
of the dies shown the flues are swaged from 
2 in., in a length of 5 in. 


upper one. The 
and in the case 
24 in. down to 
These dies are used under a punching 
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A Method of Testing Staybolts. 


to the press, the tensile strength of the bolt may be calculated 
from the reading of the gage on the cylinder. 


TOOL FOR REMOVING DRIVING BOX 
CELLARS 


James Clark, a machinist at the Clinton, Iowa, shops of the 
Chicago & North Western, has designed a tool for removing 
driving box cellars which fit tightly in the box. It consists 
of a yoke made of 3 in. square steel and of sufficient length 
to more than span the width of the box. This rests across 
the upturned bottom of the box, and over its downwardly ex- 
tending ends two forged steel pieces are slipped, one being 
held in place by a wedge and the other by a small hydraulic 
piston jack. These forgings fit between the flanges of the 
box and are provided with steel toothed sections, set eccen- 
trically, which grip in the flanges. As the small piston jack 
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machine, which will turn out the work in a very satisfactory 
manner and as fast as two men can handle it. 


TESTING STAYBOLTS. 


The novel arrangement shown in one of the illustrations for 
making tensile tests of staybolts has been found quite satisfactory 
where there is no regular testing machine at hand. The testing 
is done on a driving box press. The staybolt is held in the 
block A, which fits over the hole in the table. The load is 


Tool for Spreading a Driving 







Box to Loosen the Cellar. 


is screwed down, a pulling force is exerted which spreads 
the legs of the box apart and permits the removal of the cellar. 
The construction of the tool and its method of application are 
clearly shown in the illustration. 


TRAFFIC IN GUATEMALA.—In 1911 the 421 miles of railways of 
Guatemala carried 1,187,433 passengers, 252,882 tons of freight. 
In addition to this freight, the Guatemala Railway hauled dur- 
ing the year 1,240,511 bunches of bananas. 





























CAR DESIGN FROM THE REPAIRMAN’S 
STANDPOINT 


BY BUZZER 


Drastic legislation is making economy in railroad operation 
more imperative than ever before, and will without doubt, cause 
managers to look more closely into the details of expenditure for 
cars and car maintenance, which represents no small item in 
the cost of operation. From many years of experience in car 
department matters, including design, construction and mainte- 
nance, the writer has been greatly impressed with the possi- 
bilities of more careful car construction in reducing the cost 
of repairs, increasing the life of equipment, eliminating the 
cost of trans-shipping freight from damaged cars, and reducing 
damage claims. Too little thought is given 
can be made in case of damage, 
that the 
would 


to how repairs 
and it is very often the case 
two or three times what it 
had a little more thought been given the matter when 
the car was constructed. 

Almost every 
new lot of 


renewal of a part costs 


car man has seen, times without 


out, which were no sooner put in 
service than on opening his mail some morning he 


number, a 
cars come 
found a 
circular letter requiring a number of changes to be made. 
may not look 
ten dollars a 


affected it 


They 


very large, probably averaging from two to 


car, but when there 


means a 


several thousand 
amount of money, which, 


in the majority of cases, could just as well have been saved to 


are cars 


considerable 


the company by having two or three good practical car men 
supervise the drawings and specifications, or carefully check a 
sample car. Most of the defects would then have been detected 
before the drawings finally went to the builders, and without add- 
ing any to the cost of the cars. 

The question of minimizing the number of repair parts, by 
making them interchangeable as far as possible, on all classes 
of equipment, is an important one, and its proper consideration 
is conducive to considerable saving. Reducing the number of 
parts not only reduces the amount of money tied up in store- 
house stock, but the fewer parts make the probability greater 
that when one is wanted it will be on hand, thus obviating the 
necessity of keeping cars on the repair track awaiting material. 
In checking up the material on road it was found that 
there were over 60 different patterns of coupler rod brackets, 
and an examination of the cars showed that 12 patterns would 
have taken care of all of the equipment. 


one 


After long and careful observation, the writer considers steel 
underframes of the fish belly type, built up of standard steel 
sections, the most durable and economical to maintain. Truss 
rods should always be avoided, as it is impossible to keep the 
roofs and bodies of house cars in good condition where they 
are employed, owing to the varied amount of cambre and 
deflection. This strains the roofs and makes it almost impossible 
to keep them from leaking for any length of time. Patrons 
of a road are frequently very observing, and shippers often 
remark that they do not want to load certain commodities. 
in car load lots, in cars equipped with truss rods, as they do 
not carry the load nearly as well as cars constructed without 
them. To the close transportation facilities, it 
is plain that steel underframe cars, built sufficiently strong 
and without truss rods, will save no small amount in a year 


observer of 


in claims as well as in maintenance charges. 

Several large systems are, however, building new equipment 
with the steel construction so light and poorly braced that it 
is impossible for a helper engine to be used behind the cars 
without causing them to buckle. This has been noticed and 
commented upon by a great many practical car men, but cars 
are still being built in this manner, which shows that the 
designer and the practical man are not working together. The 
designer in this case seems to have in mind only the pulling 
strain, with the result that the cars are very much like a switch 
cable—good to pull with, but very poor to push on, and another 
instance where pull wins over push. Cars constructed in this 
manner are a continual source of needless expense for repairs 
and a frequent cause of accident and damage to lading, delaying 
traffic and keeping wrecking crews busy. The number of such 
cars in existence is surprising and the pity of it all is that the 
mistakes in design could so easily have been avoided by a 
little consultion with the practical car men. 


PITTSBURGH & LAKE ERIE TWO CAR 
GAS-ELECTRIC TRAIN 


The Pittsburgh & Lake Erie has in service between Pittsburgh 
and College, Pa., a two car train consisting of a General Electric 
gas-electric motor car and a trailer. 

The motor car is 42 ft. 6 in. long, 10 ft 5 in. wide and weighs 
72,000 lbs. It seats 42 people and is divided into three compart- 
ments; one 20 ft. 5 in. long for smokers; a section 6 ft. long 


for baggage; and a cab 12 ft. long containing the power plant. 
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Gas-Electric Motor Car and Trailer Used on the Pittsburgh & Lake Erie. 
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The trailer is 38 
body, weighs 44,000 Ibs., and seats 80 people, 
making a total seating capacity for the train of 122 passengers. 
Front and rear platform entrances are provided in the trailer. 
The interior finish of both cars is mahogany, with composite 
board on the decks. 

This train operates over a section of four track road, where the 
traffic is very heavy. On the trial trip a distance of 31 miles 
was covered in 49 minutes, including three stops, and returning, 


It is provided with a rear platform entrance. 
ft. long over the 


the same distance was covered in 42 minutes, with two stops. 
The motors used have a total capacity of 200 horse power. 


SHOP ARRANGEMENTS AND FACILITIES* 


BY I. S. DOWNING, 
Master Car Builder, Lake Shore & Michigan Southern. 


There are a great many things to consider in building car 
shops to meet the present conditions; the class of equipment 
is changing very rapidly; not only are the wood cars being 
replaced by steel, but the different parts of cars are being 
strengthened, and even cars built within the last five years are 
being changed. The capacity and location is important. The 
centralization of repairs in one large shop cannot be done, as 
the law will not permit the handling of cars with safety appli- 
ance defects beyond repair points, except they be run in non- 
revenue trains, and the running of non-revenue trains to move 
bad order cars to large shops is not economical or good prac- 
tice. 

Under these conditions it is necessary to build shops at prac- 
tically every terminal on the line; however, it is possible to 
centralize to a great extent. Heavy steel car work need not 
be done at all terminal shops, but such cars can be moved to 
one central shop. Shops should be located at or near the 
point where cars are made empty. The unloading point for 
self-clearing hopper and gondola cars is principally at the har- 
bors. This class of shops should not be located in congested 
districts; however, they should be so located that yard engines 
can promptly handle cars to and from the shop and delivery 
tracks. Bad order storage tracks should be a part of the shop 
yard and of a capacity equal to the shop and repair tracks. 
By providing sufficient storage, the switching yard is relieved 
and the shop is always supplied with bad orders, and con- 
veniently located so the shop engine can handle them without 
waiting on yard engines, which, in my opinion, never have any 
time for switching shop tracks. 

While conditions will not permit the complete centralization, 
I do believe on roads having mixed equipment of wood and 
steel cars, that where more than one shop is built, it is not 
necessary to fully equip each shop for repairs to either class 
of cars. One shop should be provided with a crane and fur- 
naces for heavy repair work to steel cars and only a limited 
amount of machinery for repairs to wood cars; the other shop 
should be fully equipped for making repairs to wood cars and 
work, no 


only a limited number of tools for steel car crane 


being required in the wood car shop. However, the building 


should be constructed for the future installation of a crane. 


The number of cars, class of cars, and the age of equipment, 
must be considered in arriving at the capacity of the shop. 
Below is a statement showing the average time between shop- 
pings for general repairs of various classes of cars, also a 
statement showing the number of hours for repairs to the dif- 
ferent classes of cars—general and medium: 

Average number of 

Average time hours to repair. 

between 
shoppings. 


fm ——— 
General. Medium. 


COPE TTT CTT Ee Tee 10to12 years 609 85 
Steel underframe cars............... 8 years 232 42 
NE er. et a Sea 634 years 149 54 





*Extracted from a read before the Car Foremen’s Association 


of Chicago. 


paper 
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I believe these figures are reliable, as most of them are actual. 
With this data it can be easily determined what size shop would 
be required to take care of the general repairs to equipment. 
Light running repairs should be considered separate. 

The track capacity of light repair shops, when built, should 
be about double their present requirements, as there is nothing 
lost in building a yard larger than the present requirements; 
if half the yard is not used for repair work it can be used to 
store bad order cars placed for repairs. This would keep the 
switching yards clean of bad order cars. It is not necessary 
to go into details regarding tools used for this class of shop, 
but we do know that it is a paying investment to have plenty 
of good tools, such as jacks, bars, etc., for the men to work 
with. Plenty of good tools means a better output and a good 
natured lot of repairmen. The time is past for setting off a 
couple of box cars with bolts, brasses, etce., and calling it a 
repair yard. Equipment today, with the heavy draft gears, 
ends, trucks, roofs, etc., requires shops and shop tools and ma- 
chinery to make repairs, and the maintenance of equipment 
will be with us always and we will have to provide facilities 
to take care of it. 

The following general considerations should be pointed out: 

1. Exercise care in buying machinery for repairs to wood 
cars, as it will not be required many years. 

2. The use of steel wheels under freight cars makes it neces- 
sary to have steel tire lathes at all repair yards to avoid ship- 
ping wheels and to keep the stock down to a minimum. 

3. Very little heat, if any, is required in freight repair shops. 

4. All new cars to be purchased should be built entirely of 
flat plates, commercial rolled shapes and castings. 

5. All 
when possible, by parts made of flat plates, commercial shapes 
and castings. 

6. Shops should be provided with facilities for duplicating 


cars in existence to have parts which fail replaced, 


simple parts of present cars in cases where it is not possible, 
desirable or permissible to change their design. 

7. In territory where weather conditions are such that men 
cannot work outside, shop buildings should be provided for 
doing the work under cover. 


Prizes OFrrerRED IN GERMANY.—The German Society of 
Mechanical Engineers offers a prize of $375 for the best treatise 
on annoying noises caused by city and street railways, their 
causes, and the best means of avoiding them; also similar prizes 
for a work on the heating of cars by steam, for one on cranes 
used in locomotive shops, and one of $500 for an investigation of 
car springs, with designs and formule. The formule hereto- 
fore used are believed to be inadequate. 

IMpoRTANT CHINESE RaAiLwAy CompLetep.—The railway from 
Tientsin, the port of Pekin, south by east 674 miles to Pukow, on 
the Yang-tse-Kiang opposite Nanking, was completed in Decem- 
ber when the great bridge over the Hoang-ho was finished. The 
northern 425 miles were built by Germans, the southern 249 by 
English. The Chinese government purposes to work the road 
on its own account. This completes rail connection from Pekin 
to Shanghai, except for the crossing of the Yang-tse-Kiang. 

a section some 


CoNsTRUCTION IN Asta Minor.—December 21 


30 miles long of the Bagdad Railway was opened in the Taurus 
mountains, and not long before a longer section of the same line 
was completed east of these mountains. There is some very 
heavy work to be completed in the mountains before the two 
This northeast 
corner of the Mediterranean sea, which will be reached by a 
It may be supposed that the Turks 
have other work than railway building to occupy them at the 
present time; but the enterprise is in the hands of Germans 
and others, while of course there has been profound peace in 


Asia Minor. 


sections can be connected. work is near the 


branch line to Alexandretta. 





EQUIPMENT FOR CLEARING WRECKS 


Examples of Conveniently Arranged Cars and 
Tools Designed for Quick Work in Emergencies 


Any equipment which is not in frequent use is likely to be 
considered of secondary importance and be entirely overlooked 
for considerable periods in the bustle of modern railroad work. 
The wrecking outfit, which ordinarily stands in an out-of-the- 
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sideration. Any car that is not fit for use in any other capacity 
is considered good enough for wrecking train purposes, and it 
is common to see old box cars in which a man of average height 
cannot stand erect without striking the carlines, and which, if 
given a severe shock, would be likely to break in two, used as 
tool and living cars. Little or no attention is given to the selec- 
tion of equipment and its arrangement in the cars, and many 
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Wrecking Chains Used on the Southern Railway. 


way place and may not be used for days or weeks, is an example, 
and the condition of many of them is eloquent testimony as to 
the amount of attention they receive. 














Chains in a New York Central and Hudson River Tool Car. 


There are few items in railroad equipment where a high stand- 
ard of efficiency is more desirable, and yet, because of its being 
comparatively seldom in use, it is about the last to be given con- 
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times there are ropes and tackle, ordered without regard to size 
or suitability, which lie in a pile in the tool car, taking up valu- 


able space, and are never put in use. Chains are commonly 








A Neatly Arranged Tool Car on the Erie. 


thrown in indiscriminately, making it a long job to pick one out 
when it is needed in a hurry. Car replacers, jacks and other 
tools, if not provided with proper space and supports, often be- 
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come hopelessly mixed up, due to shocks when switching. Sleep- 
ing and dining cars are often chosen with no regard to their 
suitability for the purpose and are fitted up without much at- 
tention to heating and sanitation. 

The first consideration when a wreck occurs, aside from the 
provision of prompt medical service in case of serious personal 
injuries, is to clear the main line. Even a small accident has 
great possibilities of delay, with its resulting demoralization of 
traffic; and the time and money spent in providing a good wreck- 
ing outfit may easily be offset by the saving in time due to the 
prompt and efficient clearing of a single bad wreck. It is seldom, 
if ever, necessary to build special cars for this purpose. A little 
care in selecting and refitting some of the older cars will pro- 
duce an adequate wrecking train, the main point to be kept in 
mind being that any broken-down, antiquated car that happens 
to be available is not what is wanted. Ideas as to just what cars 
are necessary vary on different roads, but most wrecking trains 





Kitchen and Dining Car Used in Wrecking Trains on the Erie. 


contain one or more tool cars, a flat car for spare trucks, a sleep- 
ing car, a dining car, and a tender for the steam crane, which is 
frequently used as well for carrying blocking, ties and rails. 

In fitting up a tool car special care should be given to provide 
a place for everything, where it is readily accessible at any time. 
If, when a car is partly removed or rerailed, it is found that an- 
other cable or jack or pair of replacers is needed, it should not 
be necessary, as it often is, to hold up the work while two or 
three men make a search through the tool car for what is wanted. 
Any tool should be available without any delay whatever beyond 
that necessary to carry it to the point where the work is going 
on. The illustrations show cars that are neatly and conveniently 
arranged. The suspending of the chains from hooks makes any 
particular one easily available and they take up very little space. 

A convenient way to fit up the dining car is to partition off 
should be 
range and an ample supply of dishes. 


one end as a kitchen, which provided with a good 
There should be provision 
for seating a large gang of men, as it is often necessary to feed 
several train crews, as well as section men, 
should be taken to make the car sanitary. 


Every precaution 
This should also be 
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of the 
standard 


carefully considered in fitting up a sleeping car. One 
illustrations shows a car arranged somewhat like a 
sleeper and as may be readily seen, the bedding can 
removed and the car thoroughly cleaned. 


sasily be 
The sleeping car is 
important, as men may be out for several days and have to work 
in shifts; in such cases it becomes absolutely necessary that they 
have a comfortable place to rest and change their clothing, in 
case of their having to work in the rain. 

Most roads have a standard list of tools which is provided 

















Buckley Repair Link Applied to a Broken Chain. 


for all wrecking trains, but there is a great opportunity for the 
development of The Chicago, Burlington & 
Quincy has produced a number of tools for special purposes in 
illustrated. Among. the 
of which there should be an ample number of 


special tools 


clearing wrecks, some of which are 
standard tools 
ail types, are jacks and car replacers. There should especially be 


a wide range of sizes and types of jacks, as there is almost no 
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Sleeping Car for Use in Wrecking Trains. 


limit to their use. 
chains is shown in one of the illustrations. 


A handy device for quickly repairing broken 
This is used on 
the Illinois Central and is the invention of J. H. Buckley, fore- 
man blacksmith at the Burnside shops of that road. Chains are 
an important item of wrecking equipment and the Southern 
Railway has given them particular attention, as shown in one 
of the drawings. Special provision has sometimes to be made 
for local conditions, an instance being the carrying in tool cars 
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on the Southern Pacific of a pump for transferring oil when 
tank cars are involved in a wreck. 

In stocking the dining car with food, canned goods of necessity 
must form the larger part. The provision of bread, butter and 
fresh meat is not easy, but the two former, at least, are abso- 
lutely necessary. A method that has worked out well in some 
cases is to have each man bring from his home a certain amount 
of each, for which the company afterwards pays him. Another 
method that has given satisfaction is to assign to one man on 
both night and day shifts the work of getting these supplies 
from the stores. In case of a wreck he is the first one notified, 
and while the caller is rounding up the members of the crew he 
goes to the nearest store and gets the supplies needed. In a 
thickly settled country it is generally possible to obtain supplies 
of this kind from farmers or country stores, but this cannot be 
done in many parts of the west. 


The organization of an efficient wrecking crew is a difficult 
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him; and if he expects to be available, but at some point other 
than his home, notice should also be given as to where he can 
be found. The actual organization of the crew \ a problem that 
has to do to a considerable extent with the loca) conditions, and 
one which each foreman with those conditions 


has to solve 


in view. 


APPLICATION OF SAFETY APPLIANCES 
TO CARS 


BY F. J. CARTY, 
Mechanical Engineer, Boston & Albany. 

During the past two years the railroads have been giving 
much attention to equipping cars and locomotives with safety 
appliances which conform to the requirements of the United 
States This the expenditure 


work necessitates 


government. 
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roblem. The car department generally supplies the greater 
art of the gang, and each man must be available at a specified 
lace at any time of the day or night. It is always desirable to 
ssign to the gang more men than are actually needed, so that 
n case of illness or a man’s laying off, there will always be a 
‘ull crew. If, for any reason, a man knows that he will not 
e able to go out in case he is called, he should notify the caller 
romptly to that effect, so that no time need be wasted in calling 


Chicago, 





N° (3, /4,/5 &16 Used To fasten To 


Boiler at Fire Door. 


Burlington & Quincy. 


of a large amount of money, and, as the law is very rigid in 
its requirements, the work should be given careful attention by 
those in charge. Considerable saving may be effected by fol- 
lowing out a definite plan which will preserve a proper bal- 
ance between safety appliance work and regular maintenance 
or repair work. 

It has been found on the Boston & Albany that curves show- 
ing graphically the progress of work on various classes of equip- 











































148 AMERICAN ENGINEER. Vor. 87, No. 3. 


ment, are of great assistance in determining just what course to 
pursue, and it may be interesting to point out briefly the methods 
followed. 

The rules governing the application of safety appliances to 
locomotives and cars were issued by the Interstate Commerce 
Commission on October 12, 1911, and the time allowed for 
making equipment comply with the law was as follows: 


eveCNe LOCOMIGTIVES «005. ccvecesescsvocases One year from July 1, 1911 
Et REMNE .0s 50g bp nid bho bis weed wis ek Two years from July 1, 1911 
TE cc ik ls chee ann sh ke kesks eee Three years from July 1, 1911 
PE PIE: G55 cis. s 5 uulsins.os Keaeaessa0S earn Five years from July 1, 1911 


The work of equipping locomotives is now completed, and 
in order to indicate the relation of the curves over the entire 
period the diagram for road locomotives is shown. As long 
as the dotted line, representing the number of locomotives or 
cars equipped, remains below the full line, it is evident that 
the required average is being maintained. Considerable work 
was done in equipping road locomotives at engine houses until 
it was found that the work was considerably ahead of schedule, 
after which it was confined to the main shops. This accounts 
for the abrupt decrease in the rate of progress after Febru- 
ary 4, 1912. 

The curve representing work on passenger cars is peculiar, 
in that it shows very little progress prior to May 1, 1912. The 
reason for this is that before going ahead with the work, we 
wished to make certain that the new type of “harmony” brake 
rigging which we designed would work out satisfactorily, and 
we also wished to experiment with a certain type of ratchet 
hand brake lever for use on blind end passenger cars. Our 
experiments proved entirely satisfactory, and since May 1, 1912, 
& | J 
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The curve for freight equipment cars is similar to the others, 
and shows the work done at each shop, as well as the totai 
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number of cars equipped with safety appliances. All safety 
appliance work on freight cars is done at our two principal 
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Freight Cars. 
Progress in Equipment of Freight Cars with Safety Appliances at Allston and West Springfield and the Two Shops Combined. 


a uniform rate of progress has been maintained, so that on 
January 1, 1913, we caught up to the schedule and the curve 
indicates that if the same rate of progress is maintained we 
will have all our passenger cars completely equipped about six 
months ahead of time. 
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shops, as, on account of the importance of complying strictly 
with the law, we decided to have the work done under the 
constant supervision of the safety appliance inspectors. . This 
cannot be done at minor repair points withcut prohibitive 
expense. 
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The curve shows that, to date, we are well ahead of the 
schedule, but should the curve representing the work done at 
either shop show a tendency to slope upward too rapidly, it 
would show that safety appliance work was being neglected 
and we would at once apply a remedy. On the other hand, 
we do not want shops to neglect regular repair work in order 
to make a record on safety appliances, as this might result 
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Passenger Cars Equipped with Safety Appliances up to January 1, 
1913. 


The 


shows whether or not each shop is doing its share of safety 


in a substantial increase in per diem charges. diagram 
appliance work and enables us to maintain a proper balance 
We 
pect that it will be more and more difficult to get the cars not 
yet equipped into the shop, and it is probable that the safety 
appliance curve will gradually approach the limiting line. 

As a percentage of freight 
operation on will be 


between safety appliance work and regular repairs. ex- 


large cars are continually in 


foreign lines, it almost impossible for 
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any road to equip all of its own cars, and it will probably be 
necessary for roads to arrange, through the Master Car Build- 
ers’ Association, to equip one another's cars. This agreement 
ought not to be delayed too long, as undoubtedly the time 
allowed by the Interstate Commerce Commission for completing 
the safety appliance work on 
extended. 


freight equipment will not be 


EXPRESS REFRIGERATOR CARS 


The car shown in the illustrations is one of 35 steel under- 


frame refrigerator cars for service which are being 
built for Wells, Fargo & Company by the American Car & 


Foundry Company. These the 


express 


cars are result of a careful 


study of the most approved types of refrigerator cars now in 








Interior of Express Refrigerator Car. 


service, and as they are intended for use in passenger trains 
they have been constructed to conform to passenger equipment 
The cars are 50 ft. long over the end sills and 
are equipped with four-wheel trucks, spaced 34 ft. between cen- 


gy 


ters and having journals 5% in. 


requirements. 


x 10 in. They have a carry- 








Wells, 











Fargo & Company Refrigerator Car for Express Service. 
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ing capacity of 60,000 Ibs. of lading and 14,000 lbs. of ice; the 
total weight is 86,000 Ibs. 

Special care has been taken to have the cars well insulated. 
Three courses of % in. Keystone hair felt insulation are used, 
in addition to a layer of Neponset red paper under the sheath- 
ing on the sides and ends, and over the roof boards. 
distinct air spaces are provided at all points. 
of the floor there is used, 
to it, a layer 


Three 
In the insulation 
next to the underframe and riveted 
of No. 16 galvanized iron, over which is laid a 
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Half Cross Section Through Express Hefrigerator Car. 


course of‘% in. asbestos paper. There is an air space between 
this and the 13/16 in. deafening floor above, on top of which 
s a layer of % in. Keystone hair felt, held in position by % 
n. wood nailing strips. To this is nailed a single course of 
in. yellow pine insulation, supporting the second course of 
2 in. Keystone hair felt, the latter also being held in position 
y % in. nailing strips, which in turn support another course 
f % in. yellow pine insulation; on top of this is laid the third 
ourse of %4 in. Keystone hair felt. This insulation is all lo- 
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cated below the main flour line, between the four 3 in. x 6 in. 


yellow pine nailing sills. There are also two 4 in. x 8% in. side 
sill fillers, on top of which is !aid a 13/16 in. x 5% in. yellow 
pine sub-floor. Neponset red paper is then applied, over which 
the 13/16 in. x 3% in. yellow pine main floor is laid. A pro- 
tection is provided for the main floor in the nature of H. W. 
Johns-Manville Company’s waterproofing and Mastic flooring, 
which is laid in layers, and completely covers the floor, except 
at the ice bunkers, and which also laps 6 in. up each side of 
the car. As this composition is air and water tight, the car 
can be kept clean by flushing the floor with water. The ice 
bunkers are fitted with the Bohn all-steel collapsible bulkhead 
and syphons. The sides and ends of the ice-bunkers are cov- 
ered with No. 20 galvanized iron, lapping over the flanges of 
the floor pan, which is made of No. 12 galvanized steel. The 
ice grates are made of 3 in. x 3 in. white oak bars. 

The center sills, which are of the fish-belly type, are spaced 
14 in. apart and are built up of % in. web plates with outside 
angles at the top and inside angles at the bottom, cover plates 
24 in. wide being used at the top, forming a box girder. The 
side sills are also of the built-up, fish-belly type, extending the 
full length of the car, and are composed of % in. web plates, 
24 in. deep at the center for a distance of 8 ft., and tapering 
towards the body bolster to a depth of 10% in. The top chord 
members are 3 in. Z-bars, the outside flanges of which form a 














Partially Completed Underframe tor Express Refrigerator Car. 


support for the wooden superstructure, while the lower chord 
members are angles. 

A combinat.on cast steel end sill and buffer beam is provided, 
to which connections are the purpose of securing it 
directly sills. A flange is cast on the 
upper side of the end sill and enters a recess in the oak sub-end 
sill to prevent the superstructure from shifting on the under- 
frame. 


cast for 


to the side and center 


The body bolster consists of double % in. box shaped 
pressed members, placed back to back, with an 8 in. space 
between, the flange ends abutting the side and center sills, while 
between the center sills a box form pressed shape is used 

a filler. Top and bottom cover plates, 14 in. x % in. are used, 
and extend between the There are three cross ties 
used the built up of box-shaped pressed 
members, with top and bottom cover plates. Between the side 
and center sills, 5 in. channels extend the full length of the 
car, while the underframe “is braced by means of 8 in. steel 
plates extending diagonally the side and center sills. 
These are secured to gussets at the side sill ends and are riveted 
to the center sill top cover plate, while additional gusset plates, 
4 in. thick, are used to secure the side sills to the bolsters and 
end sills. 

The roof is of the monitor or clere-story type and is covered 
with No. 6 roofing canvas. The Miner friction buffing device 
is used, and the cars are equipped with dummy vestibule 
mechanism. The air brakes are Westinghouse high speed, with 
the American Brake Company’s automatic slack adjuster. 


side sills. 


between holsters 


between 
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LOCATING DEFECTIVE CAR WHEELS* 


A pamphlet on How to Locate Defective Wheels has been 
prepared under the direction of D. C. Buell, chief of the 
Educational Bureau, and printed as a lesson in the course 
on Car Building and Repairing, given free by the Educational! 


Fig. 1—Brake Burns. 

Bureau to the employees of the Illinois Central. Its chief 
aim is to assist in promoting safety in the operation of the 
road by placing a copy of the pamphlet in the hands of every 
employee, who may, in the performance of his work, be likely 





Fig. 
mation Caused By 
Brake Burns. 


2—Comby  For- 


Fig. 3—Seamy Tread. 


to discover defects that have otherwise been overlooked. 
It deals briefly: with the manufacture of the wheels, foundry 





Abstracted 
tien, lon! af 


*Copyright, 1913, by the Illinois Central Railroad Company. 
by permission. 
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inspection, how defects may be found in the railroad shop 
and on the road. An abstract follows: 

In spite of the efforts of the railroads to obtain the best 
product that can be made, wheel failures will occur. In 
nearly all cases the failures are preceded by certain symptoms. 
All wheels are numbered and dated when cast, and some 





Fig. 4—Shelled Out Wheels. 


roads have adopted the system of placing a maltese cross,. 
or other similar mark, before the wheel number, which is 
to be mutilated when the wheel has been rejected or con- 
demned, indicating that the wheel is unfit for service. The 











Fig. 5—Chipped Rim. 


Fig. 6—Chipped Flange. 


weight is also shown and the tape measure is stenciled on the 
outside of the wheel according to.the M. C. B. standards. 
This is done so that wheels of the same tape may be mated 
together. This is important and should not be overlooked. 


DEFECTS DISCOVERABLE IN THE SHOP. 
Although the wheels may pass the inspectors at the foundry, 


there is always a possibility of finding some defects in the 
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shop such as, hollow hubs, hard wheel centers, the core of 
the wheel in bad condition, warped wheels, flaws, cracks in 
the brackets and plates and the maltese cross mutilated. 
These and other obvious items may be sufficient for rejection, 
and their detection by the shop employees may prevent them 
from getting into service. 

If the hub is too hard to machine, the metal may be chipped 
away to start the tool, otherwise the wheel may be rejected. 
If the hub is found hollow, experience will have to be the 
guide for rejection. Special gages are recommended for 
turning axles and boring wheels, as a very slight variation 
in the dimensions will be noticed when pressing the wheels 
on the axles and may lead to considerable extra work, for 
the pressure to be applied is limited for the different sizes 
Every wheel should be carefully inspected for a 
The 


wheels should be mounted at exactly the same distance each 


of wheels. 
cracked hub immediately after being placed on the axle. 


side of the center of the axle, for wheels mounted too closely 
together produce a stepped tread and when too far apart 
the flanges will be unduly cut in service. 

DEFECTS 


ON THE ROAD. 


One of the most common causes requiring renewals of 


wheels in road service is due to wheels being slid flat. This 
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shell 
A chipped rim is shown in Figs. 5 and 7. 


must be relied on where the out is less than 2% in. 
This is generally 
caused when wheels are passing over frogs and switch points 
that are defective. Whether or not the should be 
removed can be determined by the M. C. B. gage as shown 
in Fig. 7. If the within the limit mark (the 


inside edge of the outer notch when the gage is placed as 


wheel 


defect extends 
shown in the illustration) the wheel should be condemned. 
A chipped flange may occur on the inside or on the throat 
trucks 
being loose or the wheels being improperly mounted or the 


side as shown in Fig. 6. This is usually caused by 


flange striking guard rails or parts of frogs, including cross- 
ings, that are out of line or to the striking of some foreign 
object lodged in the throat of a frog. If the chipped place 
that is, 
side, there is no necessity for condemning the wheel, but if 


it is on the throat side the standard M. C. 


is on the inside of the flange; away from the gage 
B. gage should be 
used and if the chipping is beyond the gage line, the wheel 
is unsafe for service and should be removed. 

Mismated wheels, wheels not mounted equidistant from the 
middle of the axle. or wheels mounted on trucks that-are out 
of square will have excessive flange wear. 
derailment of 


A sharp flange 


will not necessarily cause a itself, but in con- 





Fig. 7—Chipped Rim. 
is due to several reasons, both in the handling of the brakes 
and in the design of the brake rigging. A slid flat wheel 
will ruin the iron in the wheel at the point of contact and if 
the flat spot is 2% in. long in freight service or 2 in. long in 
passenger service, or if there is a succession of flat spots 
around the tread the should be Another 
defect is that of brake burns. This is caused by overheating 
the tread of the wheel by continued pressure of the brake- 
the wheel. An illustration of this 
shown in Fig. 1. It will be seen that the cracks are at right 
tread of the wheel which causes it to become 


wheel removed. 


shoe against defect is 
angles to the 
comby, as shown in Fig. 2. When the 
defective from excessive deterioration due to this cause it 


wheel has become 
should be removed. 

A seamy tread such as is shown in Fig. 3 may show up after 
the wheel has been in service and if it is one inch long, or 
over, at a distance of % in. or less from the throat of the 
flange, or if a seam 3 in. or more long is found on any other 
part of the tread the wheel should be removed. 

A shelled out wheel is shown in Fig. 4 and the same general 
rule applies to this class of defect as to the slid flat wheels; 
that is, if the length of the shell out is 2% in. or more the 


wheel should be removed. The judgment of the inspector 


Figs. 8 and 9—A Sharp Flange and the Way It Is Measured with an M. C. B. Gage. 


nection with some other defect, such as a faulty switch point 
Also, there 
is the danger of the flange breaking when it becomes too 
thin. 


or a defective frog, may cause serious results. 


Figs. 8 and 9 show a sharp flange and the way it is 
measured with the M. C. B. gage. The wheels shown in the 
illustration are worn beyond the prescribed limit. A crack 
of any kind in a wheel with the exception of small cracks in 
the tread on a spot where brake burning has occurred, or 
where small slid flat places appear, is sufficient cause to war- 
rant removal of the wheel from service. This includes cracks 
in the tread, plate, bracket, flange, throat, hub or anywhere 
else on the wheel. The discovery of a wheel that is loose on 
the axle naturally calls for its immediate removal. Wheels 
may also require removal for unusual causes, such as being 
damaged in a wreck or being in a fire, becoming warped, 
cracked or blistered on the Care must be taken to 
remove those that have served their allotted time and where 
there is evidence of deterioration. 


tread. 


Water Unaccountep For.—According to the report of the de- 
partment of Public Works, the water unaccounted for in Chicago 
during 1911 amounted to about 30 per cent. of the quantity deliv- 
ered to the mains. 
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THE INSTRUCTION OF CAR MEN ON 
INTERCHANGE RULES 





BY R. W. SCHULZE, 
General Foreman, Car Department, Gulf, Colorado & Santa Fe, Cleburne, Texas 


Every railroad is anxious that its freight car maintenance 
charges be as low as possible, and many roads are doing their 
utmost to strengthen cars in order to reduce the possibility 
of their needing repairs and to keep them in a serviceable con- 
dition, but how many roads are actually checking up their car 
repairmen to ascertain whether they are studying the M. C. B. 
code of interchange rules carefully so that items are not being 
overlooked? 

The Master Car Builders’ Association, in compiling the code 
of rules governing the condition of, and repairs to freight cars 
ised in the interchange of traffic, has endeavored in every way 
to facilitate joint car movement and repairs. The members 
have realized the necessity of freight car improvements, and 
also the necessity of proper reimbursement to the progressive 
roads that care for the equipment of those which are back- 
ward and are inclined to keep cars on the rails as long as they 
will hold together. The rules have been made so broad that 
all lines must receive a loaded car, no matter what its condition 
is, as long as it will pass the safety appliance inspection. This 
has naturally placed the non-progressive railroads very much 
on the defensive in regard to the increased number of foreign 
car repair bills which they must pay, and has also placed the 
progressive roads on the defensive when receiving loaded for- 
eign cars that are badly worn and racked. As a result, car men 
must be more alert, more thoroughly versed in the interchange 
rules, and more careful in inspecting and accepting cars; they 
should, if possible, be thoroughly familiar with all the points, 
possibilities and technicalities of every rule. 

Foremen and inspectors wonder, at times, why they should 
be required to account for every piece of material and every 
hour used in repairing cars. The more thoroughly they are 
versed in the rules the more easily they understand the reasons; 
but the car repairmen, inspectors and foremen cannot under- 
stand and properly carry out the rules without some assistance 
or instruction. On some roads copies of the revised code are 
mailed to only the large shops, while on others they are mailed 
to everybody, with little or no instructions, and often with no 
comments or reference to changes and alterations. On a few 
roads, even the arbitration decisions are furnished to the sub- 
foremen and inspectors. 

If the carman is progressive he tries to study the changes 
made; if not he keeps on in his old path until suddenly repri- 
manded on some special point from the central office. He cor- 
rects this error and keeps on until another one is found, and so 
on, year after year; the part he understands he handles cor- 
rectly and what he cannot interpret he passes over. However, 
he should not be held responsible for slight misinterpretations, 
when we consider that master car builders, general car foremen 
and general car inspectors often disagree when discussing the 
rules; and further that even the code errs on page 13 in omit- 
ting “end of car” when specifying the information that must 
be shown on repair cards when renewing couplers. 

Much of the trouble can be eliminated if the men are given 
proper instructions and the time for this is when the rules are 
changed. The attention of the men should be called to changes 
in each rule and to any eliminations or additions, and where 
a rule is changed it should be interpreted as clearly and ex- 
plicity as possible. This should be done by letter, and after 
the men have their copies of the rules a sufficient length of 
time to study and understand them, a set of questions in the 
form of a written examination, bearing particularly on all 
changes, should be sent to each man. The following four ques- 
tions, with their answers, will give an idea of how the exami- 
nation should be conducted: 
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Question 1—An A B C car was delivered to the X Y Z, by 
the D E F, bearing an A B C defect card covering one brake 
beam, two brake heads and two brake shoes missing from the 
A end. Necessary repairs were made by the X Y Z on au- 
thority of the defect card. Who should be charged with the 
cost of the repairs and how should the repair card be made out? 

Answer—Two repair cards should be made out. The de- 
livering line should be billed on the defect card for the cost 
of the material and the owners should be billed for the labor. 

Question 2.—Correct a repair card made out as follows: 
“One coupler applied account broken.” 

Answer.—The following information must be shown: 

Number of couplers applied. 

New or second hand. 

Kind of material in couplers applied. 

Name of couplers applied. 

Size of shank. 

Size of butt. 

Kind of attachment. 

Name of couplers removed. 

Specify the part of couplers broken. 

Kind of knuckle removed and applied (open or solid). 

Condition of other parts. 

End of car. 

Cause of renewal. 

Question 3—By whom, where and how should a card be ap- 
plied to a car? 

Answer.—By the delivering inspector. On wooden cars, on 
the outside face of the intermediate sill between cross tie tim- 
bers; with four tacks. On steel cars, either on the cross tie 
under the car, or inside at the end of the car. 

Question 4—A B C car 2604 was damaged as follows: Two 
diaft timbers broken, one end sill broken, one coupler rivet 
broken, one knuckle pin broken; all at A end of car. Can bill 
be rendered against the owners? If not, what items denote 
combination? 

Answer—All the repairs are properly chargeable to the car 
owners; no combination of defects exists. 

The central idea should be to make the questions so that the 
man must read all of the rules and thoroughly understand them 
in order to answer the questions properly. After the questions 
are answered and returned, they should be graded and, with the 
answers corrected, returned to the man examined for his fu- 
ture guidance. By the use of such methods the officer in charge 
will become familiar with the ability and knowledge of all his 
subordinates, and will be enabled to assist and instruct men of 
low standing and to correct the small irregularities and mis- 
interpretations of the man who has a better knowledge of the 
rules and their requirements. 


Ace or Locomotives.—According to a report of the Public 
Service Commission of New York for the Second District, the 
average age of the 8,616 locomotives in service in the state, 
was 9.85 years, on December 31, 1911. 


TASMANIAN RatLways.—Tasmania possesses 477 miles of 
railway on the 3 ft. 6 in. and 2 ft. gage, there being 25 miles 
of the latter. The main line from Hobart to Launceston, which 
was the first railway to be constructed, was opened in 1876 by 
the Tasmanian Main Line Railway Company, and was operated 
by that company until 1890, when it was purchased by the gov- 
ernment. This line is 113 miles long. 


Late Trains.—During the year ending October 31, 1912, 81 
per cent. of the trains on the New York Central and Hudson 
River were on time and the average minutes late per train 
reported was 6.9. During the same period 86 per cent. of the 
trains on the Long Island were on time and the average minutes 
late for late trains was 1.9. On the Erie 80 per cent of the 
trains were on time and the average minutes late was 6.6. 
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THE GEE LOCOMOTIVE STOKER 


The Gee stoker in its present form is the result of several 
years’ experimenting with different arrangements of the over- 
feed type of locomotive stoker on the Pennsylvania Lines east of 
Pittsburgh. 
Gee, of the mechanical engineer’s office at Altoona, Pa., 


It was designed and has been patented by N. E. 
and has 
already successfully fired a large locomotive for over fifty trips, 
doing 100 per cent. of the firing. 

This stoker is of the over-feed or scatter type, employing steam 
jets for distributing the coal over the fuel bed. It consists essen- 


[° 


head of the boiler just below the fire door. 


a point just back of the wings, diagonally across the apron. 


—— 


This opening is the 


lower part of an enlarged fire door opening of the ordinary con- 
struction. 


The conveyor is of the reciprocating type with swing- 


ing fingers and the trough of the inclined section is of cast steel, 
the bottom having notches or steps which prevent the coal slid- 
ing backward. 


The coal distributer is simple in its arrangement and consists 


of a flat cast iron plate or apron extending inside the firebox; 
two cast iron vertical wings, one on either side, which are hinged 
at the rear, and two stationary steam jets which discharge, from 


The 




















Forward End of the Conveyor and Arrangement of Jets and Deflecting Wings on the Gee Stoker. 


tially of four parts, viz., the source of power, the coal crusher, 
the coal conveyor and the coal distributer. The first three are 
of the same general style used on the Crawford stoker. The 
source of power is a cylinder 18 in. diameter and 11% in. stroke 
secured to the locomotive frame below the cab, which transmits 
reciprocating motion through a jack shaft to the coal crusher 
and the conveyor. The crusher is located beneath the rear end 
of the coal pocket in the tender and the conveyor is in a trough 
below the tender floor and transfers the coal from the crusher 
to the distributer. It is horizontal to the end of the tender and 
is then inclined upward, terminating at an opening in the back 





15 


angle of discharge is such that the center of the two jets meet 
at a point a few inches in front of the center of the plate. The 
two wings are connected by a cross bar, giving them simultaneous 
movement, and are operated by a connection to the fireman’s 
control lever. 


The steam jets are intermittent in their action, and are open 
only at the extreme forward end of the stroke of the conveyor. 
This is accomplished by means of a nozzle control valve which 
embodies two separate and independent piston valves, one regu- 
lating the amount of the steam discharged through either of the 
intermittent action of the blast. 


two jets, and the other the 
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The latter is operated through a yoke connected to the conveyor 
driving arm and consists of a differential piston held in a closed 
position by the steam pressure, except as it is opened by the yoke. 
The other valve is connected to the fireman’s contro) lever and 
reduces or entirely closes the passage to one or the other of 
the nozzles as desired. When the control lever is in the center, 
the deflecting wings stand parallel to the sides of the conveyor 
and steam is admitted to both of the blast pipes or jets. In this 
position the coal is distributed evenly across the grate except in 
the back corners. When the control lever is pulled to its ex- 
treme backward position the deflecting wings are swung to the 
left and the left nozzle or jet is shut off while the one on the 
right is wide open. In this position the coal is discharged to 
the left back corner of the firebox. When the control lever is 
thrown forward it supplies the right back corner. Intermediate 
positions between these extremes will place the coal at any de- 
sired location on the grate. 

Reference to the photographs will show that the stoker occupies 
but little room in the engine cab and that it in no way interferes 
with hand firing. The apron and the distributing wings are 
arranged to be easily removed from the outside of the firebox 









dOvtlet Pipes to Nozzles 


Section A-8 
Details of the 


Arrangement of the Coal Conveyor on the Gee Stoker. 
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Connection fo 
Firemans Control Lever 
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View of the Stoker Showing the Fireman’s Control Lever. 
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and can be replaced with spare parts if necessary. These are 
the only parts of the apparatus that are exposed to the action 
of the fire. 

It is stated that it is possible to fire any kind of coal with this 
device at any rate from 100 Ibs. to 18,000 Ibs. an hour and that 
the stoker will readily operate with 40 lbs. steam pressure. 


IMPROVED FORCE FEED LUBRICATOR 





McCord & Company, Chicago, are supplying a new design 
of force feed lubricator for 50 consolidation locomotives for 
the Pennsylvania Lines West of Pittsburgh. The principal 
changes from previous designs are the elimination of the sight 
feed, the bleeder test, and the stroke regulator and changes in 
the design of the driving shaft stuffing boxes. It has 
found that with this type of lubricator both the sight feed 
and bleeder test are unnecessary and that the rate of oil supply 
can be determined with sufficient accuracy at the outset so as 
not to require the need of a stroke regulator. 

The force feed lubricator previously used on the Pennsylvania 
is operated from the valve rod. The new application gives 
a constant number of strokes per mile, the transformer con- 
necting arm being attached to the link at a point 6 in 
the link support. 


been 
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The other end of this arm is connected to 
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stoker and air pump and have a stroke of &% in., 
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The two left hand pumps of the lubricator supply oil to the 


while the two 
right hand pumps lubricate the main valves and have a stroke 


Lubricator Drive Shatt 





B Pipe Thd 


Transmission Connections from Transformer to Lubricator Drive 


Shaft. 


of % in. They are capable of pumping against a pressure of 
3,000 Ibs. per square inch. 
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Force Feed Lubricator of 


a transformer made up of a ratchet wheel and a system of 
bevel gears, which drives the transmission rod. The transformer 
may be located on the running board or in any other convenient 
position. The transmission rod is made with two universal 
joints and a slip joint, to allow for expansion and contraction. 





Improved Design. 


The advantages claimed for this system of lubrication are the 
positive feed while the engine is working, the elimination of 
pressure in the oil reservoir, which makes it possible to fill the 
lubricator while in full operation, economy in oil consumption, 
as the oil is only fed while the engine is running, no necessity 
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for adjustment on the part of the engineman and the oppor- 
tunity of forcing an additional supply of oil to the various bear- 
ings should it be deemed necessary. This latter operation is 
performed by a crank fixed on the end of the pump shaft within 
easy reach of the engineman. This system has also been used to 
a considerable extent for driving journals and it is claimed 
that a pressure may be maintained in the oil cavity sufficiently 
high to raise the brass from the journal and thus insure a 
‘comparatively perfect film of oil throughout the length of the 
journal. There are about 200 of lubricators in 
service. 


now these 


ANTI-FRICTION SIDE BEARINGS 


Two types of anti-friction side bearings, intended for heavy 
loads and short travel, have recently been developed by Ed- 
win S. Woods & Company, Chicago. The illustrations show 
one with flat sides, which is used for tender trucks, and one 
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Three-Roller Side Bearing for Freight Cars. 
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work between oil-tempered steel spring bars, and are made of 
malleable iron or cast steel. The design is based on the fact 
that the capacity of rollers varies directly as their diameter 
and length; that is to say, a roller 1 in. in diameter and 2 in. 
in length, or 2 in. in diameter and 1 in. in length, will have twice 
the capacity of a roller 1 in. in diameter and 1 in. in length. In 























Anti-Friction Side Bearing for Tenders. 


the case of the tender roller bearing, there are five rollers 4 in. 
in diameter and 3 in. long, which are equivalent to one large 
roller 10 in. in diameter and 6 in. long. These rollers have a 
side clearance of % in., and the is restricted to the 
rolling on the two bearing plates. 

The drawing shows a three roller bearing for freight cars. 


friction 
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These rollers are corrugated, which allows them to be in contact 
in all positions and still have a greater length of travel than 
in the case of the flat-sided roller. In the normal position the 
corrugations will be in contact at their apices. As the rollers 
move to one side or the other the apex of one corrugation will! 
slide into the hollow of the other until there is a positive bearing, 
as shown in the illustration. Of course, it is necessary that these 
corrugations be .carefully made to the correct radius, which is 
one-half the width of the roller. In this case, the travel is 1% 
in. on each side of the center line, making a total of 3 in., which 
is probably more than will be required in this class of service, 
although by slight changes in the design of the roller this move- 
ment can be increased. The claims of the makers include sim- 
plicity of construction, no small parts, little attention required, 
and large carrying capacity. 


THE KLING BOLT 





It is claimed that the Kling bolt is the only one that will al- 
low the head to pass through a hole of the same diameter as the 
stem and still give a firm anchorage for the head on the opposite 
side of the material through which it passes. To accomplish 
this the bolt is split, as shown by the illustration, but as the 
area of the metal at the head is greater than that at the root of 
the thread the tensile strength is not affected. It is also claimed 





The Kling Bolt. 


that the process of heading the bolt does not destroy the fiber 
of the metal. The bolt is made either with plain head or braced 
head, the latter being designed for use where heavy strains occur. 

This type of bolt is adapted for hollow construction work. 
One of the illustrations shows the use in attaching brackets, etc., 
to piping used for a railing, and it is similarly adaptable for 
swivels, loops, attachments for guy wires, etc. Where gates are 
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Method of Use in Tubular Construction. 


required, hinges may be securely attached to the piping by means 
of this device, and it is possible to attach fittings of vari- 
ous designs to both round and square columns. A broad field 
for its use is that of steel passenger car construction. One of 
the illustrations shows sash and curtain guides bolted to the 
tubular post of a steel car; where space is limited, a single cur- 
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tain guide can be used as shown. Composition wood or steel 
lining can also be readily attached to posts and carlines, and 
lining fastened with this bolt may be easily removed for repairs 
and painting. 

The bolt is the invention of Peter M. Kling, of the Brooklyn 

















Side Post Construction in Steel Car. 


Rapid Transit Company, and is being placed on the market by 
the U. S. Metal & Manufacturing Company, New York. 


MOTOR FOR SHOP SERVICE 


A new Westinghouse direct current motor has been placed on 
the market and is designed for driving bending rolls, raising the 
crossrails of planers and boring mills, moving the tail-stocks of 
large lathes and similar service requiring motors with special 
torque characteristics. The special feature of this motor is a 
heavily wound compound field, most of the excitation being due 
to the series coils; and as a result the torque increases rapidly 
as the current input increases, this being the principal require- 
ment in starting a crossrail, or taking a plate through bending 

















Westinghouse Direct Current Motor with Special Features. 


rolls. The shunt field winding limits the no-load speed to ap- 
proximately twice the full load speed so that racing is impos- 
sible. The commutation is practically sparkless, due to the use 
of commutating poles and carefully designed commutator and 
brushes. It is claimed that these motors require very little at- 
tention, as the lubrication is automatic and the brushes rarely 
require renewal. The frame is made of rolled steel, the shaft 
of axle steel, and the bearings are very large and are dust and oil 
proof. 


ENGINEER. 


The motors are made by the Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., and are of capacities 
from 3 to 40 horse power, for 230 volt direct current circuits. 


TESTING EQUIPMENT FOR THE 
PENNSYLVANIA 


During the past year the Pennsylvania Railroad has added a 
number of new machines to the equipment of its physical testing 
laboratory. These include the largest universal screw power test- 
ing machine ever built which has a capacity of 1,000,000 lbs.; a 
large vibrating spring testing machine for testing full size locomo- 
tive springs to destruction; a hardness tester for tires, wheels, 
etc., and an endurance tester for subjecting the specimens to 
alternating stresses under load. These machines were all de- 
signed and built by Tinius Olsen & Company, 500 North Twelfth 
street, Philadelphia, Pa. 

The 1,000,000 Ib. universal testing machine is of the Olsen 
standard four screw type and is adapted for full size tensile tests 
on bolsters, truck frames, car couplers, or other similar locomo- 
tive or car parts. The table is 10 ft. in length and the crosshead 




















75,000 Lb. Locomotive Spring Tester. 


has a movement of 8 ft. The straining system consists of four 
screws set at 48 in. centers which operate the crosshead through 
long manganese bronze nuts, each 25 in. in length. The operation 
is through a system of gearing from a variable speed 25 h. p. 
motor. ‘The weighing system is of the Olsen standard type 
terminating in a dial vernier screw beam having three poises. 
Extremely accurate readings are possible even under the heaviest 
The weight of the machine is over 100,000 Ibs. 

The large spring tester is of 75,000 lbs. capacity and of special 
design. It is shown in the This is arranged to 
vibrate the locomotive spring to destruction under load and any 
static load up to the capacity of the machine can be weighed. 
The eccentricity for vibration can be varied from 0 to 4 in. This 
machine is also operated by a 25 horsepower motor. 


loads. 


illustration. 


In the hardness tester provision has been made to accom- 
modate a full size car wheel. This machine makes the test by 
the penetration of a steel ball into the material and the apparatus 
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is so designed as to automatically measure this penetration to 
0001 in. 

A new model White-Southern endurance tester has been -in- 
stalled. This has a direct connected motor drive and is arranged 
to test three lengths of samples. It is especially adapted for 
testing heat treated steels. The tests with this machine con- 
sist of rotating a standard shape specimen at high speed while 
under any desired load. The independent speed counters are 
automatically cut off when the specimen breaks giving a record 
of the total number of revolutions made. 


GRAPHO-METAL PACKING 


A new packing has recently been placed on the market by the 
American Piston Company, Indianapolis, Ind. It is known as 
the Grapho-Metal packing and is a combination of a special 
soft babbitt metal and graphite. It is made up of half rings, 
as shown in the illustrations, and is especially adapted to air 
pumps, valve stems, throttle rods, etc. It is easily compressed 
by screwing the gland nut down hard after it has been applied, 
which forces it against the rod, adapting it to the position or 








Nut Lock and Piston Rod Shields for Westinghouse Cross 


Compound Pump. 


shape of the rod, in this way allowing for any imperfections in 
alinement. The end surfaces of the upper and lower rings 
contain a lower percentage of graphite, thus forming a sup- 
port for the packing in cases where the stuffing box clearance 
is too great; also sealing the packing into the stuffing box, and 
in this way restricting the loss to service wear only. This is 
found to be slight, owing to the lubricating qualities of the 
graphite which is always in contact with the rods. 

The air pump packing is divided into rings and is applied 





Air Pump Packing. 


Throttle Rod Packing. 


in the ordinary manner, care being taken to see that the gland 
nuts are firmly screwed into place. The special advantage of 
the packing in this service is that no swabs or oil cups are 
required, as the graphite will give the necessary lubrication. 
After the pump has been in operation a short time the pack- 
ing becomes polished, which reduces the friction and wear. 
Reports from roads using this packing state that it has been in 
service during the last 18 or 20 months and is still in good 
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condition. The pumps may be taken out of service and re- 
paired without necessarily destroying the packing, as the lye 
or acid baths usually given the pumps at such times have no 
effect on it. 

The throttle packing is made up of a number of rings, depend- 
ing upon the depth of the stuffing box, and is applied in the 
same manner as on the pump, being screwed hard up into place 
so that there will be a positive bearing on the rod. The pack- 
ing for cab fittings is made in one piece. This packing has 
also been used successfully on injector steam rams and water 
valve stems, and is being developed for use on steam pistons 
for superheater as well as for saturated engines. 

A combination piston rod shield and nut lock has been de- 
vised by the same company for use on air pumps, which, to- 
gether with the air pump packing described, comprise the air 
pump packing set. The illustrations show the shields for a 
Westinghouse cross compound pump. The large shield is shown 
open ready to be placed around the rod. It is closed and held 
in position by the bolt and nut shown. The inner sleeve is then 
raised by pressing down on the adjusting lever until it bears 
firmly on the upper and lower gland nut. The cam on the 
head of the bolt is then thrown over, firmly clamping the shield 
to the gland nuts. The necessary adjustments for making 
the locking lever effective are made with the knurled nut on 
the clamping bolt. 


BLOWER VALVE 





As a means of reducing smoke from engines in and about 
Chicago, the Chicago & North Western has adopted the use 
of the blower valve shown in the drawing. It was designed 
by L. Loedige, engine house foreman on the North Western, 
and is made on the principle of the rotary valve, such as is 
used in engineers’ air brake valves. An arm 61% in. long is 
attached to the stem of the valve and has several holes through 
it for making a proper connection. The valve is located on 
the fireman’s side and by connecting a rod to the handle and 
extending it across the boiler head it may be operated by the 










































engineer. A very slight turning of the valve stem will place 
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Blower Valve Used on the Chicago & North Western. 


the valve in full operation. This valve replaces the ordinary 
globe valve and has been applied to all engines on the North 
Western in and about Chicago. It has been patented by Mr. 
Loedige, but as yet is not on the market for general sale. 
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The Canadian Pacific has ordered the establishment of safety 
committees throughout the company’s lines. 


The new Grand Central Terminal, New York, was opened for 
business at midnight, Saturday, February 1, 1913. 


Both houses of the Oklahoma legislature have passed a full 
crew bill. It requires all freight trains to be manned with a 
fireman, engineer and three brakemen. 


The Post Office Department reports that the number of parcels 
carried in the mails in the month of January was about 40 mil- 
lions ; and over one-tenth of these parcels were mailed in Chicago. 


A bill has been introduced in the Iowa legislature requiring 
that all railway locomotives be equipped with headlights of not 
less than 1,500 candle power, measured without the aid of a 
reflector. 

A bill has been introduced in the Texas legislature which 
designates the State railroad commission as a board of arbitra- 
tion, with power to settle disputes between the railways and 
their employees regarding wages or conditions of service. 


A bill to require all cabooses to be 24 ft. long has been intro- 
duced in the New York legislature. The bill goes into minute 
particulars, specifying the number and length of the berths to be 
provided for the men to sleep in. After July, 1920, it will be 
unlawful to use a caboose not complying with the statute. 


The Chicago & Alton has refused the demand of unions rep- 
resenting its employees at the Bloomington shops, that the work- 
ing time in the shops be placed on a basis of eight hours a day, 
and five days a week instead of six days a week, in order that 
the full force may have an opportunity to obtain employment. 

The new “Overland Limited” express of the Chicago & North 
Western, announced last year, will be put in service April 1. 
The train will run between Chicago and San Francisco in 64 
fare will be $10. On the date the 
new train of the Chicago, Milwaukee & St. Paul will be put on, 
running through in 72 hours. 


hours, and the extra same 


FIREMEN’S WAGE CONTROVERSY 
The the 
have agreed to arbitrate the firemen’s demands under the Erd- 


eastern railroads and committee of their firemen 


man act. This decision followed the sending of a letter by the 
railroad’s committee, on Tuesday, February 18, to the govern- 
ment conciliators, from which we quote the following paragraph: 
“At the urgent request of you as representatives of the govern- 
ment, and under the strongest protest we are able to voice, the 
managers’ committee agree to arbitrate the firemen’s controversy 
under the Erdman act. The managers also desire to give notice 
at this time that they shall earnestly request that the hearings 
in this arbitration be open to the public.” 
the announcement that an agreement had 
reached, Judge Knapp said that the firemen’s committee had 
voted to join the other classes of employees and the officers of 
the railroads in asking Congress to modify the Erdman act. The 
railroads have selected W. W. Atterbury, vice-president of the 
Pennsylvania Railroad, as their member on the board of three 
arbitrators, and the firemen’s committee has named Albert Phil- 
lips, third vice-president of the firemen’s brotherhood. Mr. 
Phillips was born in California and began his railway service as 
a fireman on the Sacramento division of the Southern Pacific 
fifteen years ago. He was made an engineman in 19)3. For the 
last three years he has devoted his time entirely to his position 
is an officer of the brotherhood. The third arbitrator has not 
yet been decided upon. 


Following been 





FATAL ACCIDENTS IN NEW YORK CITY 


Not all of the dangerous places in the world are to be found 
on the railroads, although, at times, one reading American news- 
papers might get the impression that such was the fact. No less 
than 2,712 violent deaths occurred in New York City during the 
calendar year 1912, as reported by the Board of Coroners; and 
railroad men will be some of the details of this 
statement, showing the causes of the deaths. Railroads. seem 
to be much more careful of people's lives than are the people 
themselves. Four hundred and seventy-four of these deaths were 
suicides; and of the other causes in the list, some of the most 
prominent are the following: 
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Accidental falls and falling ar- ChUGTIUIEE i's wc cnedectvdsicceees 32 
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The number of persons killed in automobile accidents, 146, is 
55 more than in the preceding Of the accidental falls, 97 
of the 97 victims 36 were under 


year. 
were falls from windows, and 
Of the 5,€97 
office during the year, 149 were of persons never identified, and 
of these unidentitied €4 were children. 


14 vears of age. deaths reported to the coroner’s 


MEETINGS AND CONVENTIONS 
General Foremen’s Association—William Hall, secretary and 
treasurer of the International Railway General Foremen’s Asso- 
ciation, has changed his address from Escanaba, Mich., to 829 
\V. Broadway, Minn. indications are that 
the 1913 convention of this association, which is to be held July 


7795 


Winona, Present 
will be by far the most successful one in the history of 
the organization. the which 
are being prepared are those on the maintenance of superheater 


Among more important reports 
locomotives, engine house efficiency, shop schedules, and driving 
box work. 


International Railway Fuel Association.—The fifth annual con- 
vention will be held at the Hotel Sherman, Chicago, May 21 
to 24, 1913. Papers will be presented on the following subjects: 
Standard Form of Contract, Covering Purchase of Railroad Fuel 
Coal; Location, Construction, Development and Operation of a 
Bituminous Coal Mine; Sub-bituminous and Lignite Coal as 
Locomotive Fuel; The Internal Combustion Engine as applied to 
Railroad Service; Scaling of Locomotive Boilers and Resultant 
Fuel Loss; History of the Brick Arch in Its Relation to Loco- 
motive Operation and Fuel Economy; Modern Locomotive Coal- 
ing Station: Its Design, Construction, Operation and Main- 
tenance; A Uniform Method of Computing Locomotive Fuel 
Consumption. 


New York Railroad Club—Safety on Railroads was the title 
of the paper presented by J. W. Coon, assistant to the general 
manager, Baltimore & Ohio Railroad, at the February meeting. 
Mr. Coon explained in detail how the various safety committees 
are formed on the Baltimore & Ohio, their manner of working 
and the problems presented to them. This was the first eastern 
road to undertake a serious study of the safety problem and 
results have been most satisfactory. This work was started on 
November 1, 1911, with the appointment of a general safety 
committee of six officers selected from the different departments 
and divisional committees of eight which included a shopman, 
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an engineer or fireman, a conductor or brakeman, a yardman, a 
station agent, a supervisor or assistant division engineer, a 
medical examiner and a division claim agent. Half of each divi- 
sion committee is changed every six months. They make weekly 
reports, a copy of which is sent to the general committee. The 
ways in which suggestions made are followed up and the problems 
the committees have had to solve were explained by the author. 
Evening meetings of the employees and their families are held 
and lecturers explain how to avoid accidents. Observation tests 
assist in alertness in avoiding accidents. 


Railroad Meeting of A. S. M. E—The Railway Committee 
of the American Society of Mechanical Engineers has arranged 
for the discussion of the subject of steel passenger car de- 
sign in its various phases at a meeting to be held in the Engi- 
neering Societies building, New York City, on the evening of 
April 8. The first session under the direction of this committee 
was held at the annual meeting of the society in December, 
and considered the Factors Involved in the Selection of Loco- 
motives and Train Lighting. It proved so successful that it 
was decided to hold a second session, as announced above. 
The following parties have already accepted an invitation to 
discuss the various phases of the subject: Problem of Steel 
Car Design, W. F. Kiesel, Jr., assistant mechanical engineer, 
Pennsylvania Railroad; Suspension of Steel Cars, E. W. Sum- 
mers, president, Summers Steel Car Company; Truck for Steel 
Passenger Cars, J. A. Pilcher, mechanical engineer, Norfolk & 
Western; Provision for Electric Lighting in Steel cars, H. A. 
Currie, assistant electrical engineer, New York Central & Hud- 
son River; Provision for Electrical Equipment on Steel Motor 
Cars, F. W. Butt, assistant engineer, New York Central & Hud- 
son River; Special Ends for Steel Passenger Cars, H. M. 
Estabrook, president, Barney & Smith Car Company; Draft 
Gears for Steel Passenger Cars, S. P. Bush, Buckeye Steel 
Castings Company; Cast Steel Double Body Bolster and End 
Frames for Steel Cars, C. T. Westlake, chief mechanical engi- 
neer, Commonwealth Steel Company. Other subjects which 
will be discussed are as follows—the names of those to whom 
they have been assigned will be announced later: Introduction 
to General Discussion of Steel Passenger Cars; Superstruc- 
ture of Steel Cars; Roof Structure for Steel Cars; Interior 
Steel Finish for Steel Passenger Cars; Corrosion and Protec- 
tion of Steel Passenger Cars; Air Brakes for Heavy Steel Pas- 
senger Cars; and Special Pressed Steel Shapes for Steel Cars. 
This is the first time that there has ever been a general meet- 
ing of engineers for the discussion of this problem, and it is 
the intention to bring out the very latest developments in the 
various features of steel passenger car design. 





The chairman 
of the committee is E. B. Katte, chief engineer electric trac- 
tion, New York Central & Hudson River. 


New England Railroad Ciub.—‘Steel Freight Cars” was the 
subject of the paper presented by Charles A. Lindstrom, chief 
engineer of the Pressed Steel Car Company at the January meet- 
ing of this club. The author briefly discussed the advantages of 
the steel car and the problems it had introduced. He outlined the 
more difficult features of design covering the center sills, body 
bolsters and the connection between the two, pointing out the 
most desirable arrangement. Illustrations were given of a num- 
ber of cars to demonstrate the best practice. The author advised 
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specifications prepared on broad lines and a high grade of in- 
spection, also that repair parts should be ordered in large quan- 
tities which would not only decidedly reduce their cost but would 
also be a saving in time to the railway company ordering them. 
In connection with specialties, he stated that it would be to the 
best interests of the railroads to adopt no new designs of the 
ordinary type freight cars which contain constructions of the 
vital parts on which they could not obtain competing bids from 
all manufacturers. He strongly urged a greater uniformity of 
designs with the ultimate prospect of a common standard car. 
An engineering board created by the Master Car Builders’ Asso- 
ciation and the American Railway Association which would pre- 
pare the designs for all cars used in interstate commerce was 
suggested as an ultimate possibility. In the discussion Frank M. 
Brinkerhoff spoke on the subject of steel passenger cars and 
urged designers to arrange all cars now being used in steam 
service so that they could, in the future, be converted for electric 
service; and in that connection the matter of weights should be 
carefully considered. F. M. Whyte, vice-president of the Hut- 
chins Car Roofing Company, spoke on the subject of box cars 
and predicted that within four or five years a wooden upper 
framing would seldom be used and that probably metal sheathing 
would also be common. He recommended the use of a flexible 
all-metal roof. Mr. Steicher, superintendent Keith Car & Man- 
ufacturing Company, stated that while structural shapes could 
be largely used to great advantage, pressed steel frames were ab- 
solutely necessary in some places if the minimum weight was to 
be obtained. This is especially so in connection with steel pas- 
senger cars. In closing the paper, Mr. Lindstrom stated that the 
repair men used in the car yards for working on wooden cars 
made the best workmen for steel car repairs. He believes that 
ultimately the joints of steel cars will be made by welding and 
there will be neither bolts nor rivets required. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 
Arr Brake Association.—F. M. Nellis, 53 State St., 
Convention, May 6-9, 1913, St. Louis, Mo. 

AMERICAN Raitway Master Mecnanics’ Assoc.—J. W. Tay!‘or, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atl: ntic City, N. J. 

AMERICAN Raitway Toot ForeMeEn’s AssociaTion.—A. R. I avis, Central of 
Georgia, Macon, Ga. 

AMERICAN SOCIETY FoR TestTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual convent‘on, June, 1913. 

AMERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car ForeMEN’s AssocIATION OF Cuicaco.—Aaron Kine, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL RAILWAY Fuet Association.—C. G. Hall, McCormick build- 
ing, Chicago. Convention, May, 1913, Chicago. 

INTERNATIONAL RAILWAy GENERAL ForREMEN’s AssoctaTION.—William Hall, 
Chicago & North Western, Escanaba, Mich. 

INTERNATIONAL RAILROAD Master BLaAcKsMiTnH’s AssociaTton.—A,. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913, Richmond, Va. 

Master Borter Makers’ Associtation.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 
Master Car Buitpers’ AssociaTion.—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 
Master Car ANp Locomotive Painters’ Assoc. oF U. S. anp CAnapa.—A. 
P. Dane, B. & M., Reading, Mass. Convention, Sept 9-12, 1913, 
Ottawa, Can. 

Raitway STOREKEEPERS’ AssocIATION.—J. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, Ill. 


Boston, Mass. 











Club. Next Title of Paper. Author Secretary. Address. 
Meeting. 

Canadian ....... ee oO, a ee ee ee N. S. Dunlap....... Jas. Powell.......|Room 13, Windsor Hotel, Montreal. 
eS eee Mar. 14. iReles of Tnterchan@e......ccccecsscvececs Committee report.... H. D. Vought....|95 Liberty St., New York. 
New England....| Mar. 11 Rules of _Interchange.............e0ee0e. Committee report...., Wm. E. Cade, Jr.'683 Atlantic Ave., Boston, Mass. 
New York..... Pu ee Oe a eeeees PAMOEEEDA NEON 5 16 9550 6860.05.05 sdwribes daanwebewda ceeds H. D. Vought....|95 Liberty St., New York. 
een 2 Beet 10 jeer VOIWR SROAT. 6c sccsccdcseiicwssounes Se ere F. O. Robinson..;|C. & O. Ry., Richmond, Va. 
SS ee eer .-| Mar. 14 |Railroads and Railroading.............0.. Hon. Orville F. Berry B. W. Frauenthal Union Station, St. Louis, Mo. 
Western ........| Mar. 18 (Locomotive Testing Plant at University of 

WE. iN erkcscxcsok chueeen hike basa sean Prof. E. C. Schmidt. | Jos. W. Taylor. . . /390 Old Colony Bldg., Chicago. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place:in the mechanical 
departments of the railways of this country, and we shall grea¢ly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 





GENERAL 


Jos. CuipLey, master mechanic of the Lake Shore & Michigan 
Southern at Collinwood, Ohio, has been appointed assistant 
superintendent of motive power of the Lake Shore & Michigan 
Southern, the Chicago, Indiana & Southern and the Indiana 
Harbor Belt, with headquarters at Cleveland, Ohio, succeeding 
S. K. Dickerson. Mr. Chidley entered the service of the Lake 
Shore & Michigan Southern March 28, 1890, as a machinist at 
Elkhart, Ind., and in February 1892, was transferred in the same 
capacity to the Root street engine house, Chicago. In February, 
1900, he was appointed foreman machinist at Englewood, IIL, 
and in December of the same year was appointed acting foreman 
at the same point. In January, 1901, he went to Elkhart as 
night foreman and in May, 1901, was appointed foreman at 
Air Line Junction, Ohio. In November, 1904, he returned to 
Elkhart as assistant master mechanic and in July, 1906, was 
appointed master mechanic at Collinwood, Ohio, the position 
he now leaves. 


WILLIAM GARSTANG, superintendent of motive power of the 
Cleveland, Cincinnati, Chicago & St. Louis, the Peoria & Eastern 
and the Cincinnati Northern, having requested to be relieved 
of a portion of his duties, 
has been appointed gen- 
eral master car builder, 
and S. K._ Dickerson, 
formerly assistant super- 
intendent of motive 
power of the Lake Shore 
& Michigan Southern, 
has been appointed su- 
perintendent of 
both with head- 
quarters at Indianapolis, 
Ind. Mr. Garstang was 
born February 28, 1851, 
in England, and was edu- 
cated in the public 
schools. He began rail- 
way work in 1863 as a 
machinist apprentice with 
the Cleveland & Erie, 
now the Lake Shore & 
Michigan Southern, at 
Cleveland, Ohio, where 
he remained six years. He was then for 11 years machinist and 
general foreman for the Atlantic & Great Western and the 
New York, Pennsylvania & Ohio; three years general foreman 
of the Cleveland & Pittsburgh division of the Pennsylvania 
Company, and five years master mechanic of the Cleveland, 
Columbus, Cincinnati & Indianapolis, now the Cleveland, Cin- 
cinnati, Chicago & St. Louis. From 1888 to April, 1893, Mr. 
Garstang was superintendent of motive power of the Chesapeake 
& Ohio, and in the latter year became superintendent of motive 
power of the Cleveland, Cincinnati, Chicago & St. Louis. 


motive 
power, 





W. Garstang. 


S. K. Dickerson, assistant superintendent of motive power 
of the Lake Shore & Michigan Southern, has been appointed 
superintendent of motive power of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at Indianapolis, Ind. 
Mr. Dickerson was born January 16, 1859, at Prescott, Wis., 
and entered railway service in 1880. He was a machinist with 
the Missouri, Kansas & Texas, at Parsons, Kan., to 1881 and 
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with the Pennsyivania from 1881 to 1883. as machinist at Tyrone 
and Altoona, Pa. From 1883 to 1894 he was machinist, gang 
foreman and shop foreman of the Norfolk & Western,. at 
Roanoke, Va., and from 1894 to January, 1900, was master 
mechanic of the Radford division of that road at East Radford, 
Va., and general foreman at Roanoke, Va. From January to 
May, 1900, he was master mechanic of the Toledo division of 
the Lake Shore & Michigan Southern and from May, 1900, to 
August, 1902, was, in addition, master mechanic of the Eastern 
and Franklin divisions. In August, 1902, he was appointed 
master mechanic of the same road at Collinwood, Ohio, and 
in 1906, was appointed assistant superintendent of motive power, 
the position he now leaves. 


H. D. Jackson has been appointed general master mechanic 
of the Alabama, Tennessee & Northern and the Tombigbee Val- 
ley, with headquarters at Panola, Ala. He is also in charge of 
the shop at Calvert, Ala. 


D. E. Leary, formerly road foreman of engines and round- 
house foreman of the Atchison, Topeka & Santa Fe., at Fort 
Madison, Iowa, has been appointed fuel inspector with head- 
quarters at Amarillo, Texas. 


Grorce McCormick has been appointed assistant general man- 
ager (mechanical) of the Galveston, Harrisburg & San Antonio, 
the Houston & Texas Central, the Houston East & West Texas, 
the Houston & Shreveport and the Texas & New Orleans, and 
superintendent of motive power and machinery of Morgan’s 
Louisiana and Texas Railroad and Steamship Company, and the 
Louisiana & Western, with headquarters at Houston, Tex., suc- 
ceeding J. W. Small, resigned. 


H. W. Ripcway has been appointed superintendent of motive 
power and car department of the Colorado & Southern, with 
office at Denver, Col., succeeding H. C. Van Buskirk, resigned on 
account of ill health. Mr. Ridgway was born July 17, 1866, at 
Delaware Water Gap, Pa. He was educated in the common 
schools and began railway work in November, 1881, as machinist 
apprentice with the Denver & Rio Grande. From May to De- 
cember, 1887, he was successively journeyman and foreman of 
the Mexico Central at Mexico City, and then for four years was 
with the Denver & Rio Grande as a journeyman and gang fore- 
man. He returned to the Mexico Central in 1893, and until 1901, 
was foreman and master mechanic. In February of the latter 
year he went to the El Paso & Northeastern as superintendent of 
machinery, and from April, 1903, to February 1, 1904, he was 
superintendent of the contract shop. He then became super- 
intendent of shops of the Mexican Central at Aguascalientes, 
Mex., where he remained until December 1, 1905. On Janu- 
ary 1, 1906, he was appointed master mechanic of the Colorado 
& Southern and the Atchison, Topeka & Santa Fe at Denver, 
Col., from which position he has been promoted to that of 
superintendent of motive power and car department, as above 
noted. 


N. L. SmitHan has been appointed assistant superintendent 
of motive power of the Missouri, Kansas & Texas of Texas, 
with office at Dennison, Tex. 


T. A. SuMMERSKILL has been appointed superintendent of 
motive power of the Central Vermont, with headquarters at 
St. Albans, Vt. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


W. E. ANpeErson, master mechanic of the Colorado & Southern 
at Trinidad, Col., has been transferred to Denver, Col., as master 
mechanic of the Colorado & Southern and the Atchison, Topeka 
& Santa Fe, succeeding H. W. Ridgway, promoted. 


Henry BLakeE has been appointed road foreman of engines 
of the Plains division of the Atchison, Topeka & Santa Fe, with 
headquarters at Amarillo, Texas. 
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Frank Boyp has-been--appointed--road foreman of equipment 
of the Chicago Terminal division of the Rock Island lines, suc- 
ceeding R. E. Wallace, promoted. 


F. T. CHase, whose appointment as master mechanic of the 
Missouri, Kansas & Texas Railway of Texas, with headquarters 
at Smithville, Tex., was announced in the February, 1913, issue of 
the American Engineer, was born at Atlanta, Ga., August 25, 
1862. He was educated in the common schools, and after serving 
an apprenticeship as millwright and machinist, began railway 
work in October, 1881, as a locomotive fireman on the Texas & 
Pacific. From April, 1882, to September, 1887, he was engaged 
in other business, on the latter date re-entering railway service 
as a machinist for the Missouri, Kansas & Texas of Texas. 
He was a locomotive engineer on that road for ten years from 
August, 1889, and in August, 1900, he was appointed foreman 
of machinery at Smithville, Tex., which position he held until 
his appointment as master mechanic. 


JAMES BraATTELL RANDALL, whose appointment as master me- 
chanic of the Louisville, Henderson & St. Louis, with head- 
quarters at Cloverport, Ky., was announced in the January, 
1913, issue of the Amer- 
ican Engineer, was born 
on January 8, 1861, at 
Athens, Ohio. He re- 
ceived a college educa- 
tion, and on November 
12, 1879, began railway 
work with the  Pitts- 
burgh, Fort Wayne & 
Chicago, now a part of 
the Pennsylvania Sys- 
tem, remaining with 
that road for five years 
when he went to the In- 
diana, Bloomington & 
Western, now a part of 


the Cleveiand, Cincin- 
nati, Chicago & St. 
Louis. He was then 


chief engineer of stations 
for four years with the 
Parkersburg Electric J. 
Light & Power Com- 

pany, and later for one year was in the service of the Newport 
News & Mississippi Valley. On December 11, 1891, he became 
an engineman on the Louisville, Henderson & St. Louis, and 
on September 6, 1910, was promoted to the position of assistant 
master mechanic, which position he held at the time of his recent 
appointment as master mechanic of the same road, as above 
noted. 


B. Randall. 


Frank Covatt has been appointed road foreman of equipment 
of the Oklahoma division of the Rock Island lines, succeeding 
C. S. Yeaton, promoted. 


J. M. Davis has been appointed master mechanic of the Colo- 
rado & Southern at Trinidad, Col., succeeding W. A. Anderson, 
transferred. 


W. H. Evans has been appointed district master mechanic, 
second district, British Columbia division of the Canadian Pacific, 
with headquarters at Vancouver, B. C. 


J. E. Fitzimons has been appointed master mechanic of the 
Central Vermont, with headquarters at St. Albans, Vt. 


H. L. Foster has been appointed road foreman of equipment 
of the Arkansas division of the Rock Island lines, with head- 
quarters at Argenta, Ark., succeeding S. T. Patterson, resigned. 


O.-M. Foster, division master mechanic of the Lake Shore & 
Michigan Southern, at Elkhart, Ind., has been appointed master 
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mechanic, Lake Shore-division, with office at Collinwood, Ohio, 
succeeding Joseph Chidley, promoted. 


M. D. FRaney, assistant master mechanic of the Lake Shore 
& Michigan Southern at Collinwood, Ohio, has been appointed 
master mechanic of the same road at Elkhart, Ind., succeeding 
O. M. Foster, transferred. 


T. L. Frencu has been appointed road foreman of equipment 
of the Kansas division of the Rock Island lines, with head- 
quarters at Herington, Kan., succeeding F. Connolly, promoted 


R. C. Hype has been appointed master mechanic of the Loui- 
siana division of the Chicago, Rock Island & Pacific, with head- 


quarters at El Dorado, Ark., succeeding H. J. Osborne, re- 
signed. 


B. F. KuxHn, superintendent of shops of the Lake Shore & 
Michigan Southern at Collinwood, Ohio, has been appointed 
assistant division master mechanic at that point, succeeding 
M. D. Franey, promoted. 


C. T. McEtvany has resigned as master mechanic of the Mis- 
souri, Kansas & Texas of Texas, at Dennison, Tex. 


R. Q. PRENDERGAST has been appointed master mechanic of 
the Cincinnati, Hamilton & Dayton, with headquarters at In- 
dianapolis, Ind., succeeding W. G. Rose, resigned. 


J. W. Recorps has been appointed master mechanic of the 
Plains division of the Atchison, Topeka & Santa Fe, with head- 
quarters at Amarillo, Tex., succeeding C. J. Drury, resigned. 


R. E. Woop has been appointed road foreman of equipment 
of the Colorado division of the Rock Island lines, succeeding 
J. L. Boyle, promoted. 





CAR DEPARTMENT 


J. L. Cupp has been appointed car foreman of the Rock Island 
lines, at Waurika, Okla., succeeding E. A. Dolloff, resigned. 


P. D. GALARNEAU, shop superintendent of the Armour Car 
Lines at St. Louis, Mo., has been transferred in that capacity to 
Meridian, Miss., succeeding A. B. Chadwick, resigned. Mr. Galar- 
neau will also have charge of the New Orleans, La., and Mobile, 
Alabama, repair forces. 


J. C. Rowe has been appointed shop superintendent of the 
Armour Car Lines, at South Omaha, Neb., succeeding C. H. 
Taylor, transferred. 


C. H. Tayicr, shop superintendent of the Armour Car Lines 
at South Omaha, Neb., has been transferred in that capacity to 
St. Louis, Mo., succeeding P. D. Galarneau. 


SHOP AND ENGINE HOUSE 


J. Bruner has been appointed apprentice instructor of the 
Atchison, Topeka & Santa Fe, at Newton, Kan. 


P. I. Costeta, division foreman of the Atchison, Topeka & 
Santa Fe, at Las Vegas, N. M., has been appointed general 
roundhouse foreman, with headquarters at Albuquerque, N. M 


A. F. Davis has been appointed assistant roundhouse foreman 
of the Rock Island lines, at Rock Island, IIl., succeeding F. Maher, 
transferred. 


CornurRN FALKENSTEIN has been appointed machine foreman of 
the Atchison, Topeka & Santa Fe, at Winslow, Ariz. 


T. F. Garrney has been appointed division foreman of the 
Wyoming district, Northern division, of the Colorado & South- 
ern, with headquarters at Cheyenne, Wyo. 


Martin J. GUNTHER, erecting foreman of the El Paso shops of 
the El Paso & Southwestern, has been appointed acting general 
foreman in place of Geo. Bruchlacher, granted leave of absence 
on account of ill health. 
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Eart G. Lowe has been appointed apprentice instructor of 
the Atchison, Topeka & Santa Fe, at Topeka, Kan., succeeding 
J. J. Heim. 


Georce B. McE vy, general foreman boilermaker of the Erie, 
has been appointed foreman boilermaker of the Seaboard Air 
Line at Jacksonville, Fla. 


FRANK Mo.ine has been appointed roundhouse foreman of 
the Atchison, Topeka & Santa Fe, at Gallup, N. M. 


W. O. Morton has been appointed assistant roundhouse fore- 
man of the Rock Island lines, at Burr Oak, Ill., succeeding R. 
Ostendort, assigned to other duties. 


L. C. Nyer has been appointed general foreman, locomotive 
department, of the Rock Island lines, at Cedar Rapids, lowa, 
succeeding C, J. Drury, resigned. 

J. P. Peacuw has been appointed night roundhouse foreman 
of the Atchison, Topeka & Santa Fe, at Shopton, Iowa. 

Frep A. Stuper has been appointed general foreman of the 
Chicago & Eastern Illinois at Yards Center, near Chicago. 

J. SuHL, roundhouse foreman of the Atchison, Topeka & Santa 
Fe, at Las Vegas, N. M., has been appointed division foreman 
at that point, succeeding P. I. Costella, promoted. 





PURCHASING AND STOREKEEPING 


JosepH J. BENNETT has been appointed assistant purchasing 
agent of the Illinois Central, with headquarters at Chicago. 


GeorceE H. JENKINS has been appointed assistant to general 
purchasing agent of the Grand Trunk, with office at Montreal, 
Que. 


T. J. Lowe has been appointed fuel agent of the Canadian 
Northern and the Duluth, Winnipeg & Pacific, with headquarters 
at Winnipeg, Man. 


F. W. MAHL, assistant to director of maintenance and operation 
of the Southern Pacific, has been appointed director of purchases 
of that road and the Southern Pacific of Mexico, succeeding 
W. V. S. Thorne, resigned. 


H. W. Morris has been appointed purchasing agent of the 
Wabash Pittsburgh Terminal and the West Side Belt Railroad 
Company, with headquarters at Rook, Pa. 


J. C. Snyper has been appointed assistant purchasing agent 
of the New York Central & Hudson River, with headquarters 
at Grand Central Terminal, New York. 


The office of purchasing agent of the Texas & Pacific, here- 
tofore held by C. Ludolph, has been abolished, and hereafter 
matters pertaining to the purchasing department will be handled 
through Vice-President Freeman’s office at New Orleans, La. 


RaILroAp CONSTRUCTION IN THE PHILIPPINES.—During the 
fiscal year ended June 30, 1912, 65 miles of new line were 
opened to traffic in the Philippine Islands, 33 miles were graded 
and track was laid on 43 miles. 


New TRANSANDINE RAILwAy.—Engineers have now completed 
the plans for the new Transandine Railway the Chilean govern- 
ment intends to construct through the Maipo river valley, placing 
Santiago in direct communication with Buenos Ayres, Argentina, 
the journey taking only 30 hours. 


Pure DrinKING WATER ON TRAINS.—The Treasury Department 
has issued an order to the effect that the drinking water on all 
trains, cars and boats used in interstate commerce must be cer- 
tified by state or municipal authorities as being incapable of con- 
veying disease. Ice which is put into drinking water must be 
taken from a safe source, duly certified, and must be washed 
with water that is safe; and must be handled so as to prevent 
contamination. Water containers must be cleaned by scalding 
at least once a week. 
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NEW SHOPS 





Armour Car Lines.—The shops at Méridian, Miss., are be- 
ing enlarged to accommodate a force of 300 men. The im- 
provements include new tracks, machinery and buildings, and 
the work of making the changes is in charge of P. D. Galarneau, 
shop superintendent. 


ATCHISON, TopeKA & Santa Fe.—A temporary six-stall en- 
gine house is to be constructed at San Angelo, Tex. 


Boston & Marine.—A contract has been let.for an addition 
to the roundhouse at Springfield, Mass. 


CANADIAN PaciFic.—Appropriations for improvements include 
the following: In Ontario, a 6-stall addition to the roundhouse 
at Fort William; at Kenora, a 6-stall addition to the roundhouse; 
in Manitoba, a 5-stall addition to the roundhouse at Minnedosa; 
in Saskatchewan, a 4-stall addition to the roundhouse at Arcola; 
in Alberta, a 6-stall addition to the roundhouse at Alyth; a 2- 
stall addition to the roundhouse at Lacombe. 


Cuicaco, Rock Istanp & Paciric.—This company is planning 
to build new repair shops, a roundhouse and additional yards 
on the east side of the city of Des Moines, Iowa. 


GuLr, CoLorapo & Santa Fe.—This company has appropriated 
$260,000 for shop and engine house improvements. 


Houston & SHREVEPORT.—A contract has been let for the con- 
struction of a new roundhouse at Shreveport, La. 


MICHIGAN CENTRAL.—Extensive additions are being planned 
to the shops at Jackson, Mich., including an addition 250 
ft. long to the main shop building, a new blacksmith shop and 
a new 30-stall roundhouse. 


Missour! Paciric.—A roundhouse and machine shop are to 
be built at Joplin, Mo. 


Missourt & NortH ARKANSAS.—Plans have been prepared 
for machine shops at Eureka Springs, Ark, and Harrison, Ark. 


NASHVILLE, CHATTANOOGA & St. Louis.—This company is 
building a machine shop at Paducah, Ky. 


New LIne For BrAzit.—The government of the State of 
Minas, Brazil, has signed a contract with Col. José Caetano 
Pimentel for the construction and operation for 50 years of a 
railway to run from the Doce river, near the Bueno Brandao 
colony, to Urucu station on the Bahia-Minas Railway. 


New LINE FROM SHANGHAI TO PEKING.—China has opened 
her shortest cut from Shanghai, on the sea, to Peking. Early 
in December through traffic was opened from Pukow, on the 
Yangtse river (opposite Nanking) to Tientsin, and a journey 
is now possible from Shanghai to Peking tin 40 hours as against 
5 days by the previous shortest route. The only other line 
from the Yangtse to Peking is that from Hankow, about 755 
miles long. The newly opened line from Pukow to Tientsin 
is 626 miles, and that that has to be added the 73 miles from 
Tientsin to Peking and the 193 miles from Shanghai to Nan- 
king, making the total rail distance from Shanghai to Peking 
some 892 miles, which is broken only by the Yangtze river at 
Nanking. The first through trains to run over the line from 
Pukow to Tientsin left Tientsin and Pukow, respectively, on 
December 4, and two trains per week are now running from 
both places, leaving Pukow for Tientsin on Mondays and 
Fridays at 9 a. m., and arriving at Tientsin on the following 
days at 11:07 a. m.; and leaving Tientsin for Pukow on Wednes- 
days and Saturdays at 1 p. m., and arriving at Pukow on the 
following afternoons at 3:15 p. m. The trains are provided 
with dining cars and comfortable sleeping cars, and passengers 
may make the journey in comparative comfort. 
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SUPPLY TRADE NOTES 


The H. W. Johns-Manville Company, New York, has opened 
a branch office in the Dooly block, Salt Lake City, Utah. 


C. J. Olmstead, who has been assistant manager of the West- 
inghouse Air Brake Company in the western district, has been 
appointed western manager with headquarters at Chicago. Mr. 
Olmstead was born in 
Concord, Mich., and in 
1890 entered the employ 
of the Pullman Com- 
pany at Chicago, as chief 
clerk in the manufac- 
turing and sales depart- 
ment. He remained with 
this company in various 
capacities for several 
years, leaving in April, 
1905, as assistant to the 
general manager, to be- 
come associated with the 
Westinghouse Air Brake 
Company as commercial 
representative in the 
western district. This 
position he held until he 
was promoted to the of- 
fice of assistant western 
manager with head- ee Fe 
quarters at Chicago, on 
June 1, 1912, which position he has held until his promotion to 
the position of western manager. 








Olmstead. 


F. H. Allison has been appointed general purchasing agent of 
the American Vanadium Company the Bolt 
Company. 


and Flannery 

A. B. Chadwick, superintendent of the Armour Car Lines 
shops, at Meridian, Miss., has resigned to become superintendent 
of the Grip Nut Company’s plant, at South Whitney, Ind. 


W. G. Rose, master mechanic of the Cincinnati, Hamilton & 
Dayton, at Indianapolis, Ind., has resigned to become mechanical 
superintendent of the Procter & Gamble Company, Cincinnati, 


Ohio. 


John Hoffhine, for nine years assistant chemist of the Union 
Pacific at Omaha, has accepted an appointment with the Amer- 
ican Brake Shoe & Foundry Company, with headquarters at 30 
Church street, New York. 


William N. Thornburgh has been appointed general manager 
of sales of the Standard Asphalt & Rubber Company, Chicago, 
with jurisdiction over the water-proofing, engineering, mastic 
floor and paving departments. 


Frank N. Grigg, eastern representative of the Adams & West- 
lake Company, Chicago, for the past ten years, has resigned to 
become district manager of the Standard Heat & Ventilation 
Company, Inc., New York, with office at Washington, D. C. 


Nathan B. Payne, who has been associated with Manning, 
Maxwell & Moore, Inc., New York, for several years, has been 
appointed manager of sales of the Davis-Bournonville Company, 
manufacturers of oxy-acetylene welding and cutting apparatus, 
90 West street, New York. 


A new company, under the name of Littlefield, Fry & 
McGough, has been incorporated with offices in the Monadnock 
block, Chicago, to make electric welded joints, as licensees of 
the Lorain Steel Company. The officers are Emmet M. Fry, 
president and general manager; S. P. McGough, vice-president, 
and Arthur S. Littlefield, secretary and treasurer. 


The O. M. Edwards Company, Syracuse, N. Y., has been in- 
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corporated with $1,000,000 common stock and $250,000 seven per 
cent. preferred stock to make among other things freight car 
equipments, including padlocks, valves, etc. The officers are 
as follows: President, O. M. Edwards; first vice-president, W. A. 
Le Brun; second vice-president and assistant manager, E. W. 
Edwards; and secretary-treasurer, J. J. Edwards. 


H. M. Perry has accepted a position with Edwin S. Woods & 
Co., Chicago, and will devote his energies to both the mechan- 
ical and sales departments. Mr. Perry has had a wide experience 
in car building, having been connected with the Flint & Pere 
Marquette, the Atchison, Topeka & Santa Fe, and the Algoma 
Central & Hudson Bay in the capacity of master car builder. 
He was also connected with the Pullman Company about 1885 
as general superintendent, and shortly thereafter with the United 
States Rolling Stock Company in the same capacity; and at a 
later date with the Madison Car Company as manager. Later 
he devoted about three years to expert investigation on brake 
beams in service. 


Leigh Best, vice-president of the American Locomotive Com- 
pany, New York, in charge of finance, has been given full charge 
of the automobile department of this company in addition to 
his present duties. It is the purpose of the company to segre- 
gate the automobile department from the locomotive department 
so far as is practicable. Mr. Best was born at Chatham, N. Y., 
on November 4, 1867. He received a high school education and 
in 1892 entered the legal department of the New York Central 
Lines, with office in New York. Later he was made assistant 
to the president, while S. R. Callaway was president. In June, 
1901, Mr. Callaway resigned his position to become president of 
the American Locomotive Company and brought Mr. Best with 
him as secretary of that company. Mr. Best retained that posi- 
tion until June, 1904, when he was made third vice-president in 
charge of financial, accounting, legal and corporate matters, 
which position he still holds. In future Mr. Best will divide his 
time between his present office at 30 Church street and his new 
office at 1886 Broadway. 


Jchn Fritz, pioneer ironmaster and one of the first to introduce 
the Bessemer process in this country, died at his home in Beth- 
lehem, Pa., on February 13 at the age of 91. Mr. Fritz was born 
in Chester county, Pa., 
on August 21, 1822. He 
received his early edu- 
cation in a country 
school and became an 
apprentice in a_ black- 
smith shop in 1838. In 
1844 he went to a mill 
for rolling bar iron at 
Coatesville, Pa, still 
serving aS an appren- 
tice. After three months 
he was made a mechanic, 
and three months later 
he was given charge of 
the industry as _ iron- 
master. In 1852 he was 
associated with a brother 
and two brothers-in-law 
in the establishment of a 
small foundry and ma- 
chine shop at Catasau- 
qua, and two years later 
he assisted in the construction of the Cambria Iron Works at 
Johnstown. In the same year he was made superintendent of 
that company. In 1860 he was called upon to design the plant 
of the Bethlehem Iron Company. He accepted, and when the 
plant was completed he was made superintendent and engineer. 
It was there that he helped perfect the Bessemer process, which 
was introduced in 1864. He was one of the very first to recog- 
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nize its significance, and a large measure of its success is due to 
him. In 1886 Mr. Fritz built for the Bethlehem company a plant 
for the manufacture of armor plate, which was the first plant 
of its kind in this country. He introduced processes from Eng- 
land and France for the manufacture of this product. He re- 
signed his position as president of the Bethlehem Steel Company 
in 1893 and retired from active business. Mr. Fritz was a vice- 
president of the American Society of Mechanical Engineers 
from 1882 to 1884, and was president in 1896. He had also been 
president of the American Institute of Mining Engineers, and 
was an honorary member of the American Society of Civil En- 
gineers. In 1893 he was awarded the Bessemer medal by the 
Iron and Steel Institute of England, and in the same year was 
elected an honorary member of that institute, one of the great- 
est honors an engineer can receive. His eightieth birthday was 
celebrated by a dinner given in his honor at the Waldorf-Astoria, 
New York, on which occasion the John Fritz gold medal for 
achievement in educational sciences in this country was founded. 
This medal is awarded annually by a committee of the American 
Society of Civil Engineers, the American Society of Mechanical 
Engineers, the American Institute of Mining Engineers and the 
American Institute of Electrical Engineers. The first medal was 
conferred upon John Fritz himself. Mr. Fritz understood thor- 
oughly every branch of the iron and steel industry, and his great 
value lay in his genius for organization, his ability to improve 
upon methods and his capacity for handling men. 

Another important addition has been made to the Westing- 
house associated companies by the incorporation of the Locomotive 
Stoker Company, which corporation will take over the patents, 
good-will and all other 
rights and interests, per- 
taining to mechanical 
stokers for locomotives, 
heretofore owned by the 
Westinghouse Air Brake 
Company. 
the Street 
stoker, which 


This includes 
locomotive 
has been 
so successfully developed 
under the auspices of the 
Westinghouse Air Brake 
Company, by Clement F. 
Street, be- 
comes vice-president and 
one of the directors of 
the Locomotive Stoker 
Company. The directors 
of the company are: H. 
H. Westinghouse, John 
F. Miller, A. L. Hum- 
phrey, W. S. Bartholo- 
mew and Clement F. 
Street. The officers of the company are as follows: W. S. 
Bartholomew, president; A. L. Humphrey, vice-president; 
Clement F. Street, vice-president; F. L. Wassell, secretary; P. W. 
Lander, treasurer, and J. H. Eicher, auditor. The headquarters 
of the company will be at Schenectady, N. Y., where the Street 
stokers will be manufactured as heretofore. Additional manu- 
facturing facilities have been provided to care for the rapidly 
increasing demand. The New York office of the company is at 
30 Church street, and the Chicago office, 827 Railway Exchange 
building. 

W. S. Bartholomew, recently elected president of the Loco- 
motive Stoker Company, has been in the railway supply busi- 
ness for over twenty-five years, having been for many years 
western representative of the Adams & Westlake Company, and 
later eastern manager of that company, with headquarters at 
Philadelphia. He went with the Westinghouse Air Brake Com- 
pany, as New England manager, in 1903, and became western 
manager in 1905, which position he has held to date. 


who now 
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A. L. Humphrey, who, in addition to his many other duties, be- 
comes one of the vice-presidents of the Locomotive Stoker Com- 
pany, is well known in railway and railway supply circles, having 
for ten years prior to 
1888 been apprentice, 
foreman and master me- 
chanic on the Chicago, 
Burlington & Quincy, 
Union Pacific, Southern 
Pacific and Atchison, 
Topeka & Santa Fe rail- 
ways. From 1888 to 1903 
he was superintendent of 
motive power of the 
Colorado Midland, 
Colorado Southern and 
Chicago & Alton rail- 
roads; 1903 to 1905, 
western manager of the 
Westinghouse Air Brake 
Company, Chicago; 1905 
to 1909, general manager 
of the Westinghouse Air 
Brake Company, Pitts- 
burgh, and from 1909 to 
date vice-president and 
general manager of the Westinghouse Air Brake Company, which 
position he still holds. 

Clement F. Street, vice-president of the Locomotive Stoker 
Company was born near Salem, Ohio, and at the age of 18, after 
attending college for one year, entered the works of the Buckeye 
Engine Company as a 
machinist’s apprentice. 
After three years he en- 
tered the drawing office 
of the same company. 
The next two years were 
spent in drawing office 
work and in erecting 
steam engines and boilers 
on the road. For two 
years after this he was 
chief draftsman for the 
Johnstown Company, 
Johnstown, Pa., and for 
the following four years, 
chief draftsman in the 
motive power depart- 
ment of the Chicago & 
St. Paul Railway with 
office at Milwaukee, Wis. 
In 1892 he resigned this 
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Clement F. Street. position to go to the 
Railway and Engineering 
Review, Chicago, as mechanical editor, with which publication 


he remained for seven years, both as mechanical editor and 
manager. One year of this time, however, was spent in a trip 
around the world in the interest of the Field Columbian Museum. 
He left the Railway and Engineering Review to go to the Dayton 
Malleable Iron Company and spent nine years in designing and 
selling railway supplies for this company, for the Wellman, 
Seaver, Morgan Company, Cleveland, Ohio, and for the West- 
inghouse Electric & Manufacturing Company, Pittsburgh, Pa. 
In 1907 he conceived his general idea of the locomotive stoker 
and arranged with the Westinghouse Air Brake Company to 
supply the necessary funds for developing it. Since that. time 
he has devoted his entire time and energy to the perfection of the 
device, and during the past year has conducted a regular business 
of making and selling these stokers under the firm name of 
Clement F. Street, Inc., Schenectady, N. Y. 
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CATALOGS 


Bassitt Metat.—The Magnolia Metal Company, 113 Bank 
street, New York, have issued a booklet which they call “Mag- 
nolia Talking Points,” and which contains information concern- 
ing babbitt metal. 





Pusu Button Controt.—The General Electric Company, 
Schenectady, N. Y., has issued bulletin A-4070, describing the 
electrically operated remote control switch. This switch is 
especially adapted for controlling group drives in shops where 
it is desired to have instantaneous stops in various parts of the 
shop. 


Evectric AppARATUs.—A small catalog from the Sprague 
Electric Works of the General Electric Co., New York, illus- 
trates and briefly describes some of the specialties manufactured 
at that plant. These include principally electrical equipments for 
buildings, such as generators, gasolene-electric generating sets, 
switchboards, motors, electric fans, lamps, etc. 


Pipe Unions.—A leaflet from the Jefferson Union Company, 
Lexington, Mass., demonstrates, by means of illustrations and 
brief description, the advantages of the Jefferson unions. These 
unions are so constructed that a wrench of any width of face 
can be used and the threads are so placed that there is no 
danger of their being injured by the wrench. The pipe threads 
are made with a taper tap. 


GRAPHITE Propucts.—A catalog of 104 pages devoted ex- 
clusively to Dixon graphite products is being issued by the 
Jos. Dixon Crucible Company, Jersey City, N. J. The catalog is 
most complete, is thoroughly illustrated and includes a price 
list. 
thousand pounds, lubricating graphites of all kinds, graphite 
paints, graphite specialties, pencils and erasers. 


It covers crucibles in capacities from a few ounces to one 


Pneumatic Too.ts.—Bulletin No. 124 from the Chicago Pneu- 
matic Tool Company, Fisher Building, Chicago, is devoted to 
pneumatic riveting, chipping and calking hammers. These are 
shown in a full range of sizes and capacities, and tables are 
included giving the specifications of each tool. An extract from 
an article by G. H. Hays on the care of pneumatic hammers is 
included. Bulletin No. 130 from the same company gives in- 
structions on the lubrication of pneumatic tools. 


Toot STEELS AND MANUFACTURING Costs.—A booklet is being 
issued by the Firth-Sterling Company, McKeesport, Pa., for the 
purpose of presenting and proving the statement that if a tool 
steel will increase the output of a machine one per cent., an in- 
creased cost of 50 per cent. in the price of the tool steel is 
justified. It is stated in this argument that one-sixth of a 
pound of high speed steel is used on an average 20 in. lathe each 
day. This is based on work such that the tool requires grind- 
ing five or six times a day. 


SHAPE Book.—The Illinois Steel Company, Chicago, III, has 
issued a leather bound book on structural shapes. The book 
is very thoroughly illustrated with detailed drawings of the 
various shapes and devices, containing the regular standard 
structural beams, as well as agricultural beams, concrete re- 
enforcement bars, pipe bands, miscellaneous mill shapes, rails, 
etc. In the back of the book there are tables containing the 
weights of different sizes of flat rolled steel, wire gages, areas 
and circumferences of circles, etc. 


THREADING MacHINERY.—Catalog No. 21 from the Landis 
Machine Company, Inc., Waynesboro, Pa., contains 79 pages, 
and illustrates bolt threading, pipe and nipple threading, bolt 
pointing and nut tapping machinery, screw cutting, die heads 
and special threading machines. These are shown in a full 
assortment of sizes, and each is accompanied by a table of 
specifications and a list of the equipment furnished. The cata- 





ENGINEER. Vor. 87, No. 3. 


log opens with a discussion of the features of the Landis die 
as compared with those of other threading tools; the reasons 
for its development and the success it has attained in actual 
practice. 


MIKADOS FOR THE CHESAPEAKE & On10—Bulletin No. 1012 
from the American Locomotive Company, New York, gives 
the results that have been obtained in service with the Mikado 
locomotives built for the Chesapeake & Ohio. It is shown 
that these engines save 14 per cent. of the coal on a ton-mile 
basis as compared with consolidations. The dynamometer 
record from a test with a train of 7,590 tons is shown, and 
the capacity of the engine on various grades is given in one 
of the tables. These locomotives are of special interest, from 
the fact that their success led to a number of later and equally 
successful designs which are now in service on other roads. 


SPARK ARRESTER—Burton W. Mudge & Company, Chicago, 
Ill., have issued a four-page leaflet illustrating and describing 
the Mudge-Slater spark arrester or locomotive box front end. 
as it is sometimes called. This device was developed on the 
Chicago & North Western, for the elimination of spark throwing 
from locomotives. It takes the place of all of the usual front 
end nettings and baffle plates; it is much more simple in its 
construction, and is much easier maintained. It forms a seal 
between the front end and the stack, permitting only those cinders 
that will pass through the meshes of the netting to escape. It 
is installed on a large number of locomotives, and has not only 
proved to be an efficient spark arrester, but also a fuel economizer. 
It is especially desirable for 
territories. 


locomotives traversing wooded 


REVERSING Motors.—Bulletin No. A-4081 from the General 
Electric Company, Schenectady, N. Y., gives a discussion of the 
advantages of, as well as a description of the apparatus required 
in connection with the use of reversing motors on planers and 
slotters. This type of reversing motor application was _ illus- 
trated on page 46 of the January issue of this journal. The bul- 
letin, however, gives more extensive illustrations and a more 
complete description of the details. Bulletin A-4085 from the 
same company is devoted to a complete description of battery 
charging motor-generator sets intended for use in connection 
with charging storage batteries. 


BALL BEARINGS ON MACHINE Toors.—Reducing the friction of 
a bearing not only reduces the loss of power and the amount of 
lubricant required, but what is even of more importance in the 
case of a machine tool, it reduces the wear. Ball bearings largely 
reduce friction and, when they themselves do not cause an added 
source of trouble, the attendant advantages are very desirable. 
As an example of what can be accomplished with their use on a 
lathe there is quoted in a recent catalog from the Hess-Bright 
Manufacturing Company, Front street and Erie avenue, Philadel- 
phia, Pa., the case of a 14-in. Lodge & Shipley lathe used in regu- 
lar daily service, which was equipped with ball bearings on the 
spindle in 1905. This machine was put to work on alloy steel 
of great toughness and after six years’ use examination showed 
the bearings to be in perfect condition and the lathe to have an 
error of only .0008 in. These bearings had received no attention 
during this time and were oiled but once a year. This catalog 
also discusses the use of bearings for various parts of different 
machine tools and illustrates suggested arrangements of the ball 
races in the different applications. 


Liguor ON PASSENGER TRAINS.—The: legislature of Indiana 
has passed a law making it illegal for any person to drink in- 
toxicating liquors on a passenger train or car, steam or elec- 
tric, except in case of actual sickness of the person using the 
stimulant, and excepting also drinks taken in cars regularly 
licensed to sell intoxicating liquors. The penalty for violation 
of this law is from $5 to $25. 





